


















Bale Wi ialew 
J 
— 





“Oh Boy!” bursts out 
Jimmy. “Beautiful!” ex- 
claims mother. And dad, 
with his vest buttons 
strained by a prideful 
chest, buys the car. 

Today, with all auto- 
mobiles attractive in 
general design, with all of them modern in mechanical principles, 
with every one affording the greatest dollar value in automobile 
history, appearance is often the deciding factor. And if Jimmy 
and mother say,“that one,” dad is satisfied. 

That’s where ENDURO, Republic’s Perfected Stainless Steel, 
can help you. Its shining beauty and lifetime lustre catch and 
hold the attention of everyone. Its silvery-white color contrasts 
with any color of finish and accentuates beauty of design — 
inside and outside the car. ... We shall be glad to tell you how 
others are using ENDURO to good advantage—and how it 
will aid you. Write Dept. AI for complete detailed information. 


ENDURO Stainless Steel is available in a variety 

of finishes, in all commercial forms used in auto- 

mobile manufacture and in a wide range of analyses 
to meet every requirement. 
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GENERAL OFFICES .. . CLEVELAND, OHIO 
ALLOY STEEL DIVISION . MASSILLON, OHIO 








A BROACHING OPERATION 
FEASIBLE ONLY THROUGH 
RIGHT LUBRICANT 
Frequently, changes in a produc- 
tion cutting operation bring un- 

expected grief, © 

In one instance a broaching op- 
eration was designed and the 
broach produced at a cost of nearly 
$900, only to find that tool mainte- 
nance costs were prohibitive. After 
only a short period of operation 
costs were figured as follows: 
Number of pieces per 

grind ___. os . 250 
Maximum broach life_- 5 grinds 
Pieces per broach. 1250 
Cost of broach. $ 900 

5 grinds at $75 per grind. 375 

$1.275 

Cost per piece................... $1.00 


Methods were frantically reviewed. 
Mechanical design could not be 
improved. Then a Standard Lubri- 
cation Engineer was called—the 
last hope of help from the cutting 
lubricant. 

After a thorough analysis a spe- 
cial cutting fluid was developed 
and a record made of costs as 
follows: 

Number of pieces per 
grind 
Maximum broach life. 5 grinds 
Pieces per broach___.....25,000 
Cost of broach and 

grinding. (as above) $1,275 
Cost per piece_......._..............5 cents 
This is an unusually large saving, but 
it is typical of the possibilities for re- 
ducing cutting, grinding or forming 
costs through the use of your Stand- 
ard Lubrication Engineer and the 
wide range of Standard Products, 
including: 


ACME CUTTING OIL 

PREMIER CUTTING OIL 
SUPERLA SOLUBLE OIL 
STANDARD PASTE COMPOUND 
STANOSTAMP 


Ask for 
this 
Booklet 


“LUBRICATION IN GEAR CUTTING 
OPERATIONS” 


It discusses the various methods of 


gear forming and the modern trend 
to high speed production. It outlines 
the basic requirements of cutting lu- 
bricants and describes where straight 
mineral] oils, sulphurized mineral oil, 
soluble oils and paste compounds 
meet general gear cutting require- 
ments. Ask for it or other booklets 
listed. Write Standard Oil Company 
(Indiana), 910 South aciaiigue Ave- 


nue, Chicago, Illinois. 


“Lubrication in Honing and Lapping” 
“Lubrication in Grinding Operation” 
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‘Sure, you know Jack 
he’s SAVED this compan 
PLENTY! 


territory. And it’s only natural. Standard 
Lubrication Engineers have a service to give 
you. A helpful service. Their one interest 

to cut your lubrication costs 


“That’s Jack, the Standard Lubrication 
Engineer—he’s a real asset to this plant. 
We first met him the time we had so much 
trouble with the bearings on No. 2 engine. 
I'll never forget it. He looks like a white- 
collar guy—but you should have seen him 
that day. He was right in there every min- 
ute—and grease up to his ears. He sure 
pulled us out of a hole. He’s been ‘Jack’ 
around here ever since—and just between us, 
he’s meant ‘jack’ to this plant.” 

Multiply this opinion by hundreds, even 
thousands, and you will have an idea of the 
friendliness with which Standard Lubrica- 
tion Engineers are received throughout their 


. their sole 
reward, your satisfaction with the lubrica 
tion in your plant and the Standard Oil 
products you use. 

Do you know your Standard Lubrication 
Engineer? By all means get acquainted; it 
will be profitable to you. Call your local 
Standard Oil (Indiana) office and ask for @ 
Lubrication Engineer 


Copr. 1937, Standard Oil Co. 
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Dhis Web 


There are a lot of things being 
done at the Olds research labora- 
tory that will determine many fea- 
tures of the car you will drive in 
years to come. See page 554. 

And now it is air conditioning 
for buses. The White and Nash- 
Kelvinator organizations have co- 
operated in building an _ experi- 
mental bus that is fully described 
in the article starting on page 559. 

The development of automatic 
transmissions is a story of intense 
interest particularly at this time. 
If you will turn to page 561 you 
will find an article that is not only 
instructive but engrossing. 
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Operations Speeded. Up 


Car Output of 550,000 Likely for April, 
Highest for Any Single Month Since 1929 


By Harold E. Gronseth 


With another major strike settled 
and the prospect of more peaceful rela- 
tions with labor, the automobile indus- 
try goes into its most active selling 
season prepared to match peak demand 
for its product with maximum output. 
As it appears now, the last half of 
April will see the entire productive 
facilities of the industry employed to 
the fullest extent. Unless unforeseen 
interruptions develop, production in the 
last two weeks of April will be at the 
monthly rate of 600,000 units and, de- 
spite the loss of a considerable portion 


Union Yields to Chrysler 


With Abandonment of Exclusive Bargaining Clause, Negotiations 
Resume on Same Basis as Before Strike 


Their 30-day strike settled, Chrysler 
officials went into conference at once 
to work out plans for reopening idle 
factories that would return to work 
some 60,000 employes. It was expected 
about 10 days would be required to get 
the plants going at full production. 

“We want to get our plants into 
production as-soon as possible,” said 
B. E. Hutchinson, chairman of the 
finance committee. “However, it is a 
considerable job to reopen plants which 
have been closed for exactly a month 
because there are innumerable tech- 
nical details that have first to be over- 
come.” He was unable to state whether 
the assembly lines would be in opera- 
tion by Monday, but said some men 
will be working this week. 

State police, who have been guard- 
Ing the factory gates since sitdown 
strikers evacuated the plants March 
25, have been removed. 

In accordance with the strike settle- 
ment agreement, union leaders met 
with Chrysler officials Thursday to 
'esume negotiations which were broken 
off when W. P. Chrysler and John L. 
Lewis met in Lansing to settle the 
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main issue of exclusive bargaining. 

It is hard to see how the status of 
the-union in its relations with the 
Chrysler Corp. has been changed by 
the month-long strike. That is, the 
conferees resume their negotiations of 
minor points with the union represen- 
tatives still bargaining only for their 
members as they did before the costly 
strike was started. 

Commenting on the agreement, 
Hutchinson said: “The union can raise 
any question it wishes in the supple- 
mentary negotiations provided for in 
the agreement. We said before the 
men went on strike that we would talk 
things over with the men at any time 
and we are going to do it now. It is 
a non-exclusive agreement; nobody has 
asked us for a conference, but there 
is nothing in the agreement to pre- 
vent it. 

“There is no provision for a wage 
increase,” he pointed out. “There will 
be no wage increases except as the 
corporation deems proper and condi- 
tions warrant.” 

Referring to the bargaining agen- 
(Turn to page 544, please) 





of the month by strike involved plants, 
this month should roll up a bigger out- 
put total than any month since 1929. 

No reliable estimate can be made at 
this time of the current month’s produc- 
tion since it is not known how soon the 
recent strike-bound plants can return 
to full scale operations, but it is highly 
probable that a total of 550,000 units 
will be reached. Some companies have 
advanced their April schedules over 
March. Others, already at top speed, 
are carrying on at that rate. And it is 
certain that the companies which lost 
time by reason of recent strikes, will 
be straining every facility to catch up 
on unfilled orders that have been piling 
up. Before the month is out, the indus- 
try will be producing at the rate of 
around 28,000 vehicles daily, barring 
of course further important interrup- 
tions which now seem less likely than 
at any time since current models began 
coming off the lines. 

March output for the U. S. and Can- 
ada easily crossed the half-million 

(Turn to page 548, please) 





Graham-Paige Reaches 
Agreement with UAW 


Negotiations between Graham-Paige 
Motors Corp. and the United Automo- 
bile Workers union which have been 
going on for several weeks, were suc- 
cessfully completed this week with the 
signing of an agreement which pro- 
vides for: an eight-hour day; 40-hour 
week; time and one-half for overtime; 
75 cents an hour minimum for men 
and 65 cents for women; the union to 
represent employes who are members 
of the UAW. 

The agreement, for no stated period, 
gives either party the right to ter- 
minate, cancel, or to amend upon 90 
days’ written notice. 

Because of the unusually friendly 
relations which have always existed 
between the management and the 
workers, manufacturing operations 
went on without interruption or loss in 
wages or production. 
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Union Yields to Chrysler 


(Continued from page 543) 

cies in Chrysler plants created under 
the Wolman labor board, Hutchinson 
said: “Some of the board members 
have already submitted their resigna- 
tions. They will be accepted. How- 
ever, everybody didn’t resign. Frankly, 
the last thing we are trying to do is 
to get legalistic about this agreement. 
However, if any of those who have 
not resigned represent any of our em- 
ployes, we can bargain with them. 

“This agreement expresses our labor 
policy as it exists today and as it ex- 
isted before the strike. This is a com- 
prehensive agreement, and under it we 
will treat all of our workmen alike.” 

As might be expected, the union 
placed a different interpretation on the 
agreement. They lean heavily on the 
clause which says: “The corporation 
will not aid, promote or finance any 
labor group or organization which pur- 
ports to engage in collective bargain- 
ing or make any agreement with any 
such group or organization for the 
purpose of undermining the union.” 

Homer Martin contends that the 
agreement means abolition of the plant 
bargaining agencies, and gives the 
UAW sole bargaining rights, to all in- 
tents and purposes. This is in spite of 
the fact that the first sentence of the 
agreement clearly states that: “The 





Cc. B. VEAL, research manager, Society 
of Automotive Engineers, Inc., was special 
editor for automotive engineering terms on 
the 1937 edition of Webster’s New Inter- 
national Dictionary of the English Language. 


JOHN L. COTTER has been appointed 
secretary and treasurer of the Hupp Motor 
Car Corp. For the last five years Mr. Cotter 
has been vice-president and general man- 
ager of the Crittall Manufacturing Co., with 
headquarters in Detroit and Washington, 
and was previosuly vice-president of the 
Union Guardian Trust Co. of Detroit. 


JOHN S. WORLEY, professor of trans- 
portation engineering at the University of 
Michigan, has been appointed chief of the 
technical staff of the American Safety In- 
stitute by Earl J. Smith, president of the 
institute. Professor Worley is an outstand- 
ing authority on safety engineering and has 
made traffic surveys in many of the leading 
cities of the country. The institute spe- 
cializes in eliminating hazards at grade 
crossings. 


WILLIAM E. FERMANN, naval architect, 
formerly with the Matthews Boat Co., 
Hacker & Fermann, Inc., and recently with 
Cox & Stevens, has become associated with 
the marine division of the Federal-Mogul 
Corp., Detroit. He will be in charge of 
propulsion engineering. 


P. H. STAERK has been appointed man- 
ager of the industrial division in charge of 
distributor and production sales of mounted 
bearings of the Ahlberg Bearing Co., Chi- 
cago. He has been with the company since 
starting as a salesman in 1920. 
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corporation agrees to bargain with the 
union as the collective bargaining 
agency for such of its employes as are 
members of the union.” 

Said Mr. Martin: “It definitely places 
the union in a position of responsi- 
bility and of exclusive privilege in bar- 
gaining with the corporation.” 

“Members of the union asked the 
bargaining committee to bring back 
sole collective bargaining rights, which 
the committee did, although the Chrys- 
ler Corp. insisted on face-saving lan- 
guage,” was Richard Frankensteen’s 
comment. He said that the corpora- 
tion would be unable to deal with any 
other union—“That would be under- 
mining the UAW.” Establishment of 
any new unions in the plants would be 
a clear case of undermining, he ex- 
plained. The corporation cannot spon- 
sor works’ councils or other types of 
bargaining agencies, according to 
Frankensteen. “Aside from the fact 
that 103 out of the 120 members of the 
Chrysler bargaining boards sent in 
their resignations, the agreement clear- 
ly prohibits the company from dealing 
with such agencies, should any new 
ones be formed,” he said. 

In his opinion, the phrase pledging 
the corporation not to “make any 
agreement with any such group or or- 
ganization for the purpose of under- 
mining the union,” would also preclude 
agreement with any labor organiza- 
tion other than the UAW, whether 
AFL craft organization or independent. 

A summary of the principal pro- 
visions follow: 

1. The Chrysler Corp. promises it 
“will not aid, promote, or finance any 
labor group or organization” or any 
other union which might “undermine” 
the United Automobile Workers. 

2. The UAW agrees that “neither it 
nor its members will intimidate or 
coerce employes” and also not “to solicit 
members on corporation time or plant 
property.” 

3. They mutually agree the terms 
“employe” shall not include foremen, 
assistant foremen, timekeepers, plant 
protection employes or confidential 
salaried employes. 


4. The corporation recognizes the 
UAW as the collective bargaining 
agent for its members employed by 
Chrysler and also “recognizes and will 
not interfere with the rights of its 
employes to become members of the 
union. 

5. Company and union agree to re- 
sume negotiations in Detroit April 8 
on supplementary agreement. 

6. Union agrees to end strike imme- 
diately. 

7. Corporation agrees to put plants 
closed by strike back into operation as 
soon as possible. 

8. Corporation agrees to reemploy 
workers as rapidly as possible with no 
discrimination against those on strike 
and with recognition of the seniority 
rule now in effect. 

9. Corporation and union agree to 
ask Circuit Court to dismiss Chrysler 
injunction and union cross bill. 

10. The agreement and supplemen- 
tary agreement will remain in force 
until March 31, 1938. 


More GM Strikes 


A flurry of sitdown strikes closed a 
dozen General Motors plants late last 
week. Unauthorized strikes had been 
responsible for the stoppage of the nine 
Chevrolet plants and one Fisher Body 
unit in Flint, and GM Truck, Pontiac 
Motor and Fisher Body plants in Pon- 
tiac. More than 39,000 workers were 
temporarily idle. 

International officers of the United 
Automobile Workers union rushed to 
the trouble zones and managed to per- 
suade strikers to evacuate the plants. 
The Flint disturbance occurred because 
of union employes’ dissatisfaction with 
representation through the shop ste- 
ward system, while in Pontiac, in addi- 
tion to this complaint, there were 
charges of discrimination and unfair 
discharge. 

Losing patience with recurrent stop- 
pages of work by sitdowners, in viola- 
tion of the March 12 agreement with 
the union, GM officials took the union 
to task for failure to live up to its part 
of the bargain. At their hurriedly 
called conference on Thursday last 
week, W. S. Knudsen handed Homer 





(GM March Sales 


Pass Last Year’s 


Total Reaches 260,965 with Past Five Months Better 
Than Same Period of Previous Y ear 


World sales of General Motors cars 
jumped back in March from the Feb- 
ruary low point caused by the strike 
tie-up and were over 64,000 higher than 
in March of last year. In spite of the 
strike’s effects, sales for the first five 
months of the current model year were 


March, 
1937 


260,965 
216,606 
196,095 
+20,511 
44,359 


Sales to world dealers 

Sales to U. S. dealers 

Sales to U. S. consumers 
Change in U. S. dealer stocks 
Sales to foreign dealers 


higher than they were during last year. 

Sales to foreign dealers in March 
were more than 10,000 units above 
those of March, 1936, and were almost 
20,000 higher for the five-month period. 

The accompanying table gives fur- 
ther details of General Motors sales: 


First 5 Months 

of Model Year 

1937 1936 
870,034 868,619 
690,287 708,173 
669,717 639,007 
+20,570 +69,166 
179,747 160,446 


Feb., 
1937 
74,567 
49,674 
51,600 
—1,926 
24,893 


March, 
1936 


196,721 
162,418 
181,782 
—19,364 
34,303 
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Martin a letter of protest, calling at- 
tention to the numerous interruptions 
to operations which have occurred since 
the agreement was signed. 

The letter listed 30 stoppages of 
work in 10 GM plants since March 12, 
resulting in the loss of 413,867 man 
hours and affecting 48,570 employes. 
“Demand is hereby made,” said Knud- 
sen in his letter, “that responsible 
authorities of the union take the nec- 
essary steps to see to it that its obliga- 
tions are observed by its members, and 
stoppage of production cease. Agree- 
ments not lived up to are no agree- 
ments.” 

Knudsen further charged that the 
“obligation of the union against the 
use of intimidation or coercion has been 
repeatedly violated despite its pledge 
embodied in the agreement of Feb. 11.” 


First Ford Sitdown 


The sitdown strike hit the Ford 
Motor Co. for the first time April 2 
when its assembly branch in Kansas 
City was forced to close. The plant 
had been running ahead of schedule 
and a temporary lay-off of 200 to 300 
men had been ordered. Suspecting dis- 
crimination in the lay-off, UAW mem- 
bers started a sitdown strike. An esti- 
mated 600 or more workers remained 
in the plant behind welded and barri- 
caded gates. But within an hour after 
the arrival of UAW vice-president Ed 
Hall the men evacuated the plant and 
negotiations were started. On the same 
airplane with Hall, rushing to Kansas 
City, were five representatives of the 
Ford Motor Co., members of Harry 
Bennett’s staff. The plant resumed op- 
erations Monday. 

Prompt evacuation of the Ford plant 
and warnings issued by union leaders 
to GM strikers is taken by some as an 
indication that the union is changing 
its attitude on the sitdown technique, 
prompted no doubt by growing criticism 
of this tactic by the public and the 
recent furore it has created in Con- 
gress. Renewed outbreaks in GM 
plants, moreover, tended to weaken the 
bargaining position of the union in 
Chrysler conferences. 

Cautioning union members against 
unauthorized strikes, Ed Hall said: 
“Sitdown strikes should be resorted to 
only when absolutely necessary. The 
decision should be made by the inter- 
national union, not the local strike com- 
mittee. A mere handful, with griev- 
ances, can cause untold hardships to 
thousands of workers.” 

A crowd of union workers that over- 
flowed the great coliseum at the state 
fair grounds in Detroit Wednesday 
night heard John L. Lewis exhort 
workers to keep all agreements between 
the union and managements and re- 
frain from unauthorized  sitdown 
strikes. In fact, the sanctity of agree- 
ments and disapproval of “wild cat sit- 
downs” was the theme of the speakers 
for the evening. 

Discussing the Chrysler settlement, 
Lewis said: “Your union has pledged 
during the life of the agreement that 
there will be no stoppages, and this 
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The ZIS is the la- 
test type of passen- 
ger car being pro- 
duced in the U. S. 
S. R. The name is 
taken from the in- 
itials of the Stalin 
automobile works 
in Moscow where 
it is built. The car 
is powered by a 
110-hp. eight-cylin- 
der engine 
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means there will be no sitdowns, walk- 
cuts, stay-ins, or stand-ups. It means 
it will provide ways and means to set- 
tle any controversy. 

“Make this collective bargaining 
agreement with the Chrysler Corp. a 
success,” he urged. “When Chrysler 
gives his word, I am confident that he 
will carry it out,’ Lewis added. 

Referring to a statement quoting 
Henry Ford to the effect that his com- 
pany would never recognize the UAW 
or any other union, Lewis declared: “I 
have no doubt that Ford will change 
his mind. Why, for instance, if the 
Supreme Court on Monday should vali- 
date the Wagner Act, Henry would be 
in a bad fix. I want to tell you men 
in the Ford plants to organize and for 
you others to tell Ford workers to 
organize. But tell them to wait until 
they are organized before they under- 
take to engage Ford in a conversa- 
tion.” 

He predicted that the membership 
rolls of the CIO will exceed the rolls of 
the American Federation of Labor 
within the next 60 days. 

Homer Martin also cautioned against 
unauthorized sporadic strikes and with 
reference to the Chrysler pact said: “We 
do not want you to accept an agreement 
with your fingers crossed. We know 
that you feel an agreement is an agree- 
ment, and it must be executed by those 
who enter into it.” He said the union 
had signed agreements with 100 large 
corporations and the membership has 
been pushed beyond 300,000 nearly 150,- 
000 of which are in Detroit. 


Reo Peace Signed 


Settlement of the 30-day strike of the 
Reo Motor Car Co. was reached April 7 
with an agreement basically the same 
as that which ended the Chrysler strike. 
In fact, it was expected that the Chrys- 
ler pact would establish a formula for 
settlement of both the Reo and Hudson 
disputes. After disposing of the Reo 
difficulty, Governor Murphy and Fed- 
eral Conciliator James Dewey tackled 
the Hudson Case, and after a prelimi- 
nary meeting were to confer again with 
representatives of both sides April 8. 


The principal issue in all three strikes 
was that of exclusive bargaining. As 
with Chrysler, supplementary negotia- 
tions over details not covered in the 
main agreement will be carried on with- 
out interfering with operations of the 
plants. 

Evacuation of the Reo plant began 
late Wednesday and production is to be 
resumed as soon as plants can be placed 
in condition. President D. E. Bates esti- 
mated that it might take a week to get 
production in full swing again. “The 
agreement is regarded as eminently 
satisfactory by both parties,” said Bates. 

According to UAW President Homer 
Martin, the Union has no plans for a 
move against the Ford Motor Co. “If 
we ever do decide to strike at a Ford 
plant, our first step will be to communi- 
cate with Ford and give him an oppor- 
tunity to do what is right and present 
his side of the question,” said Martin. 
“That is not being done now,” he added. 
Although a second short-lived strike 
occurred in a Ford plant, the two were 
not the start of a union drive against 
Ford. The latest difficulty was at St. 
Louis where UAW members in the Ford 
assembly plant stopped work in protest 
against the discharge of 11 men. The 
difficulty was quickly ironed out. 





Covered Wagon Concludes 
Agreement with Workers 


An agreement whereby factory work- 
ers of Covered Wagon Co., Mt. Clem- 
ens, Mich., trailer coach manufac- 
turers, will receive an increase in pay 
has been signed by the company and 
the Covered Wagon Workers’ associa- 
tion. 

At a meeting last week the employes 
voted to accept the proposal of the 
company to limit working hours to 
eight hours a day as standard, pro- 
vide time and a half compensation for 
overtime work for all productive 
workers, and arrange a new classifica- 
tion under which workers would be 
given an increase in pay. The company 
also granted a closed shop agreement 
to the organization. 
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Lower Canadian Tariff 


Automotive Parts and Special 
Steels to Benefit 


Reduced tariffs on several items in 
the automotive schedules have been an- 
nounced at Ottawa, Ont., by Hon. 
Charles Dunning, Finance Minister of 
Canada. He gave notice of his inten- 
tion to amend the tariff schedules at a 
later date in the session to give effect 
to the changes which affect automobile 
parts, among other things. 

In regard to automobiles and buses, 
the duty is lowered on many parts or 
they are placed on the free list to 
cheapen the cost of domestic production. 
It will be recalled, however, that the 
tariff board criticized the differential in 
the cost of the same makes of cars in 
the United States and Canada and 
suggested that if the disparity is not 
rectified the government might reduce 
or remove the duty. 

Reduction of the automotive sched- 
ules was chiefly to make it cheaper to 
import parts used in the manufacture 
of cars, trucks and buses. One of the 
important changes was to allow free 
entry for steel used in the manufacture 
of cars when it is of a class or kind not 
produced in Canada. It will come in 
free from Great Britain and the United 
States. Formerly the tariff was as high 
as $4 a ton against Britain and $8 a 
ton against the United States. It is 
estimated that 500 lb. of such steel is 
used in the construction of the ordinary 
car. 

Special relief has been extended to 
makers of trucks and buses. They 
formerly got the lowest rates of duties 
on goods imported if they could show 
that 50 per cent of the finished product 
was Empire content. This has been re- 
duced to 40 per cent as experience 
showed it was more difficult to have 
high Empire content in trucks and 
buses than in passenger cars. 


Stutz Files Petition 
Under Section 77-B 


Officials of the Stutz Motor Corp. of 
America filed a debtors’ petition in fed- 
eral district court at Indianapolis, 
April 2, seeking permission for reorgan- 
ization under section 77-B of the na- 
tional bankruptcy act. 

According to the petition, filed by 
Charles O. Roemler, Indianapolis attor- 
ney, liabilities of the firm are listed at 
$732,892 and assets at $1,179,066. One 
of the largest items of the liabilities 
was given as $266,000, owed to the Re- 
construction Finance Corporation. This 
was given as the balance on a $1,000,000 
loan. Outstanding sinking fund bonds 
were listed at $156,000. 

The Stutz Company has been manu- 
facturing a light delivery vehicle known 
as the Pac-Age-Car since January, 1935. 
The petition pointed out that further 
production is impossible under the 
present financial set-up. It contended 
that a number of banks have shown a 
willingness to advance money to the 
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company if a suitable reorganization 
plan can be worked out. Stutz officials 
report that 400 orders for Pac-Age cars 
are on hand at present with almost 
an equal number in prospect. 

The proposed reorganization plan 
will be presented in federal district 
court by April 12, it is believed. Ap- 
proximately 2000 stockholders are on 
the books of the company at present 
with approximately 40 bond holders 
given. 


Francis F. Prentiss 


Francis F. Prentiss, chairman of the 
board of directors of the Cleveland 
Twist Drill Co., Cleveland, Ohio, died 
of pneumonia at his winter home in 
Pasadena, Calif., on April 1. Mr. Pren- 
tiss had been in ill health for several 
months prior to his death. He was 78 
years of age. 

Mr. Prentiss became associated with 
what is now the Cleveland Twist Drill 
Co. in the summer of 1880. Several 
years prior to his death, Mr. Prentiss 
had retired from active management 
of the company, in order to give his 
entire time and attention to a wide 
range of civic affairs and _ philan- 
thropies in which both he and Mrs. 
Prentiss were keenly interested. 


Tractor Production in U. S. 
Reached 227.185 Last Year 


Production of tractors, combines 
{harvester-thresher) and grain thresh- 
ers increased sharply during 1936 over 
the previous year, according to the 
reports made public this week by Direc- 
tor William L. Austin of the Bureau of 
the Census, Department of Commerce. 
These statistics are preliminary and 
are based on returns received to date 
in the annual canvass of manufactur- 
ers of farm equipment and related 
products. 

Tractors manufactured in 1936 num- 
bered 227.185 and were valued at $176,- 
504,994, compared with 161,131 tractors 
produced in the previous year at a 
value of $121,300,672. Manufacturers 
sold 19,801 tractors for export during 
1936 compared with 10,976 during the 
previous year. 


Chevrolet Gets Army Order 


The Chevrolet division of General 
Motors Corp. at Flint, Mich., has re- 
ceived a War Department contract for 
184 trucks for $170,221 and the Chev- 
rolet division of Norwood, Ohio, re- 
ceived a contract for 80 ambulances 
for $95,559, it was reported this week. 





More Stock Goes to Market in Trucks 


Since 1916 Percentage of Total Livestock Receipts 


Rose from 1.61 to 


The decided trend toward motor 
trucks for livestock hauling is again 
spotlighted in a recent annual govern- 
ment statistical summary. For a num- 
ber of years the Bureau of Agricultural 
Economics of the United States Depart- 
ment of Agriculture has been issuing in 
mimeograph form a yearly tabulation 
entitled “Driven-In Receipts of Live- 
stock.” 

Among the many interesting tables 
appearing in this annual compilation, 
one containing figures on “Receipts and 


54.85 Last Year 


Number and Per Cent of Drive-Ins” 
at 17 markets combined, 1916 to 1936, 
inclusive, is particularly significant. 
This table not only contains annual 
figures of total receipts, drive-ins and 
percentages for the four separate 
groups of livestock—cattle, calves, hogs, 
and sheep and lambs—but also a com- 
bined total of yearly receipts, total 
yearly drive-ins and percentages. 
Based on figures in this table, the 
percentage yearly drive-ins (all groups 
of livestock) are of total yearly re- 


Cattle are brought to market by a Kent, Wash., firm of 
livestock dealers in an International 114-ton truck equipped 
with stock rack 
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Percentage of total of livestock receipts brought to 17 markets 
by motor trucks is shown in the accompanying chart 


ceipts, the accompanying graph was 
plotted. This graph shows that for 
1916 the per cent figure was a mere 
1.61 and for 1936 it had risen to 54.85. 
In other words, total drive-ins by motor 
truck in 1916 were 984,559 out of total 
receipts of 61,100,023, while in 1936 
total drive-ins by truck had increased 
to 27,104,590 out of total receipts of 
49,418,327. 

From this it can be seen that motor 
trucks are playing a very important 
role in the livestock industry, an in- 
dustry that accounts for a large pro- 
portion of farm income. Farmers’ cash 
income from livestock and _ livestock 
products in 1936 represented 56 per 
cent of the total. 

The motor truck has won a special 
name for itself in this big job of haul- 
ing livestock because it is such an effi- 
cient time-saving unit. With the motor 
truck the farmer can quickly get a 
load of stock on its way to market to 
cash in on favorable prices reported to 
kim by radio or telephone. Less han- 
dling of the stock, more careful and 
quieter loading and unloading, ability 
to make quick runs at night in hot 
weather, smoother transit made possi- 
ble nowadays by better highways, ade- 
quate springs, pneumatic tires, and 
efficiently arranged bodies are also con- 
sidered by farmers as definite advan- 
tages of the automotive method of live- 
stock transport. Again, by the use of 
motor trucks smaller shipments may 
be profitably made and so mixture of 
strange animals is not necessary and 
farmers can spread out their shipments, 
sending stock only to market when fully 
fattened and thus able to bring higher 
figures. 

Motor trucks are essential equipment 
in hauling many other kinds of farm 
produce. Some 25 per cent of all motor 
trucks are employed in the agricultural 

industry. Asa group, farmers are the 
largest users of motor trucks in the 
country. In conjunction with other im- 
portant labor-saving farm equipment, 
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motor trucks have played a prominent 
role in placing the American farmer in 
the forefront as an efficient, low-cost 
producer. 


SAE Announces Program 
of Public Utility Meeting 


How post-depression motorized equip- 
ment problems are being solved will be 
explained by J. G. Holtzclaw, president 
of the Virginia Electric & Power Co., 
at the Regional Public Utility Meeting 
sponsored by the Society of Automotive 
Engineers in Baltimore, April 15 and 
16. Automotive equipment will un- 
doubtedly play an important part in the 
$410,000,000 rural electrification pro- 
gram expected to result from authorized 
Federal appropriations to be allocated 
to farmers through the Rural Electrifi- 
cation Administration during the next 
nine years. 

A. W. Morton, Koppers Co., Ameri- 
can hammered piston ring division, 
toastmaster at the opening-day dinner, 
will introduce Mr. Holtzclaw and will 
also present John A. C. Warner, secre- 
tary and general manager of the SAE. 
R. C. Hall, Baltimore Transit Co., trea- 
surer of the SAE Baltimore Section 
which is cooperating with the Society’s 
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Transportation and Maintenance Activ- 


ity in sponsoring this meeting, will act 


as dinner chairman. 
The program of the meeting follows: 


Thursday, April 15 
10:00 a.m. 
Chairman, ADRIAN HuGHES 
Oil Filters in Public Utility Fleet Operation 
—Pror. J. L. CLower, Virginia Poly- 
technic Institute. 
2:00 p.m. 
Chairman, A. H. BisHop 


Utility Trucks, Cabs, Bodies and Auxiliar 
Equipment—T. C. SmitH, American Tel. 
& Tel. Co. 

“Utilities” Dinner 

6 :30 p.m. 

Dinner Chairman, R. C. HALu 
Toastmaster, A. W. MORTON 
Koppers Co. American Hammered 
Piston Ring Div. 

As the SAE Advances—JoHN A. C. WarR- 
NER, Society of Automotive Engineers. 


How the SAE Can Be Helpful to the Pub- 
lic Utility Operators—J. G. HouLTzcLaw, 
Virginia Electric & Power Co. and Edison 
Electric Institute. 


Friday, April 16 
10:00 a.m. 


Chairman, W. H. Breck 
Executive Control of Public Utility Fleet 
Operations—F. B. FLAHIVE, Columbia 
Gas & Electric Co. 


Single Property Fleet Supervision—W. R. 
POLLARD, Georgia Power Co. 


Safety Luncheon 


12:30 p.m. Assembly Room 
Tickets $1 per plate (no advance sales) 
Chairman, J. R. SHERWOOD 


A Study of the Safe Driver—J. W. Lorp, 
— Refining Co. 
:30 p.m. 

Chairman, L. W. SHANE : 
Economy Symposium—Ten-minute topics 
(a) Throttle Stops—O. A. AXELSON, Co- 

lumbia’' Gas & Electric Co. 

(b) Results in Non-changing Motor Oil— 

E. W. JAHN, Consolidated Gas, Elec- 

tric Light & Power Co. 

(c) Pooling of Passenger Car Equipment; 

and Night Maintenance—J. Y. Ray, 

Virginia Electric & Power Co. 

Pole-Trailer Brakes—DANIBL DURIE, 

West Penn. Power Co. 

Service and Maintenance Practice in 

Utility Fleets—C. D. PEEBLEs, Carolina 

Power & Electric Co. 

Public Utility Fleet Supervisors’ 
Conference 


(d) 


(e) 


5:00 p.m. 
Chairman, J. Y. Ray 
Virginia Electric & Power Co. 


Vice-Chairman, E. W. JAHN 
Consolidated Gas, Electric Light 
& Power Co. 


Secretary, RANDOLPH WHITFIELD 
Georgia Power Co. 


Los Angeles Truck Show 


The Automotive Council of Los An- 
geles, a fleet operators’ organization, 
will hold its annual truck and trailer 
show April 24-25 at the Edison Trans- 
portation Yard in that city. 














Anticipating an increasing vogue for sport cars, Pontiac 
Motors has begun production of the new 4-door convertible 
sedan shown above. 
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First Two Months’ Sales Gain 26% 


New Passenger Car Registrations 
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Operations Speeded Up 
(Continued from page 543) 


mark. On the basis of the AMA report 
that members last month built 350,000 
vehicles, the industry as a whole should 
show in the neighborhood of 515,000 
units when official figures become avail- 
able. This compares with 383,637 units 
in February and 438,992 in March last 
year. It brings the first quarter’s total 
to 1,298,063 units as against 1,117,172 
in the corresponding period of 1936. 

A further sharp gain in retail sales 
is disclosed in figures for the last re- 
porting period in March, although 
strike-bound companies had begun to 
feel the effects of depleted dealers’ 
stocks. New all-time records for retail 
deliveries were set by some of the 
others, and even companies having un- 
interrupted production through March 
were having difficulty meeting the re- 
quirements of dealers. 

Cadillac-La Salle’s retail business in 
March was 30 per cent greater than 
the previous all-time high. Dealers 
delivered 4902 cars compared with the 
former March record of 3775 in 1928. 
March volume was more than double 
that of a year ago. 

Buick’s domestic retail deliveries in 
March totaled 20,951 units compared 
with 15,107 in March a year ago, a gain 
of 5844 cars or 38.6 per cent. Deliveries 
during the last 10 days of the month 
were 8677 units, compared with 6856 in 
the previous 10 days and 7238 in the 
corresponding 1936 period. March out- 
put of 26,473 cars, which includes ex- 
port but not shipments to Canada, 
averaged better than 1150 a day. Re- 
tail orders in the hands of dealers at 
the beginning of the month were 19,488 
against 4207 a year ago. Buick entered 
April with a bank of 36,323 wholesale 
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New Truck Registrations 
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orders against 10,186 in the correspond- 
ing 1936 period. 

Retail sales of Lincoln Zephyr cars 
in March were the highest for any 
month since their introduction in Oc- 
tober, 1935, totaling 3026 units, an in- 
crease of 120 per cent over March, 1936. 
Stocks in dealers’ hands were reported 
reduced. The total of Lincoln Zephyr 
dealers in the U. S. now exceeds 1500 
and is steadily growing, the company 
reports. 

Studebaker had the best March and 
the best first quarter business in eight 
years, according to the sales figures 
released this week. The sale of 10,634 
passenger cars and trucks in March is 
reported, compared with 8970 in 
March, 1936. This brought sales for 


the quarter to 26,338 compared with 
21,202 in 19386—an increase of 24 per 
cent. 

With production of 9395 Willys cars 
in March, a satisfying gain over Feb- 
ruary output, Willys-Overland Motors, 
Ine., reported the third consecutive 
monthly gain since production of the 
new models began on Dec. 1. In the 
four months’ period total output was 
28,602 units. 

Pontiac March retail deliveries set 
an all-time record with a total of 25,- 
609 against 23,750 the previous peak in 
April, 1929. This compares with 8332 
in February this year and 17,589 in 
March, 1936. First quarter deliveries 
totaled 47,544 against 34,361 a year 
ago. 
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Ask Place on Reo Board 


Vanderlip Heads Stockholder Group 
Seeking Share of Control 





Purchase by Frank A. Vanderlip and 
an affiliated group of an interest in the 
Reo Motor Car Co. was confirmed by 
Mr. Vanderlip’s son this week. The 
group has asked for representation on 
the board of directors. Mr. Vanderlip, 
Jr., denied flatly that there is any 
foundation for reports that the Reo 
company will be combined with the 
Auburn Automobile Co. in which Mr. 
Vanderlip for a long time had a major 
interest. 

Prospects for a proxy fight at the 
annual meeting scheduled for April 20 
were discounted by Mr. Vanderlip who 
said the group’s requests have been 
very reasonable. The group has, how- 
ever, asked certain. large holders of 
stock for support at the meeting. 

Donald Bates, president of Reo, was 
quoted as saying that he knew of no 
dispute between recent purchasers of 
stock and the management. 

There was no indication of the Van- 
derlip plans. Some observers thought 
it probable that Mr. Vanderlip would 
seek to reconstruct the company’s busi- 
ness. The company has _ recently 
abandoned the passenger car  busi- 
ness and is concentrating on truck 
production. It is one of the oldest 
motor car companies in the country. 

The independent stockholders’ com- 
mittee, seeking a share in the control 
of the Reo Motor Car Co., has filed with 
the Securities and Exchange Commis- 
sion a copy of the letter sent by it to 
stockholders in connection with the 
solicitation of proxies for the annual 
meeting April 20. The letter said the 
several committee members own 500 
shares of stock. Should it succeed in 
getting a majority of directors on the 
board, it will enlarge the board and 
add men of experience and connections 
who can aid the company, the letter 
said. 


Ford’s “Universal Rhythm” 
Goes to Columbia Network 


“Universal Rhythm,” starring Rich- 
ard Bonelli, Alex Templeton, the Landt 
Trio and Curly Mahr, and Rex Chand- 
ler’s Orchestra, comes to the nation- 
wide Columbia network April 17 under 
the sponsorship of the Ford dealers of 
America. It will be heard every Satur- 
day thereafter from 7:30 to 8:00 p.m., 
E.S.T. “Al Pearce and His Gang,” sec- 
ond Ford Dealers’ program, and the 
“Ford Sunday Evening Hour,” institu- 
tional, will continue on CBS at the 
usual time. 








Herrick Lycoming President 


E. D. Herrick, formerly chief engi- 
heer of the Lycoming Manufacturing 
Co, and long associated with that 
company, has been elected president. At 
the same time directors announced the 
election of C. N. Tull as vice-president 
of Lycoming in charge of the Spencer 
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Heater division. Other officers named 
at the annual meeting are as follows: 
H. D. Stuempfie, treasurer; J. Alan 
Smead, assistant treasurer, and R. S. 
Pruitt, secretary. Directors are: R. H 
Faulkner, H. T. Ames, E. D. Herrick, 
Seth T. McCormick, Jr., C. N. Tull and 


R. S. Pruitt. 


7000 Back to Work in Toledo 


Nearly 7000 Toledo workers were re- 
called to jobs at Electric Auto-Lite, 
Logan Gear, and City Auto Stamping 
plants here as a result of settlement 
of the Chrysler strike. 

It is expected that operations will 
not get under way to any extent until 
Monday and it may require more than 
a week to get workers back at the Auto- 
Lite. Some other plants were affected 
to lesser extent. 








New York Buys 75 Autocars 


Seventy-five heavy duty Autocar 
trucks have been purchased by the De- 
partment of Sanitation of the City of 
New York. These trucks will be 
equipped with 2500 gal. streamline 
flusher tanks and will be used for flush- 
ing the streets of the city. 


>SLANTS:- 


ANTIQUES—Tire men are used to 
getting all sorts of requests for adjust- 
ments—but just read this one, recently 
veceived from England by the B. F. 
Goodrich Co.: “I am in trouble with 
some of your tyres. They leak gradually 
and not through the valve. They are 
rather old, being single tube tyres of 
1900 date of manufacture. They are 
on a Locomobile steam car that I am 
overhauling for a famous collector. 
He is very keen on using the same 
tyres on the few runs that are made 
every year to show how motoring used 
to be. Have you any useful ideas on 
how to treat these internally to cure 
their porosity? The treads are supple 
and as good as new as far as I can 
tell.” And even stranger than this re- 
quest is the fact that Goodrich is send- 
ing to England a special compound 
developed by its technical men for just 
such a purpose, which, it is hoped, will 
preserve the tires for several more 
years. 


345 TAXES—The burden of 345 taxes 
fall on the operation of a motor ve- 
hicle, said Congressman Fred A. Hart- 
ley, of New Jersey, in a recent talk. 
The average motorist, he said, does not 
realize that “there are 27 taxes on the 
purchase of a car, 117 on its upkeep, 
and 201 on the oil and gasoline.” These 
burdens, Mr. Hartley added, fall heav- 
iest-on persons with small or moderate 
incomes. 


100,000,000 “FORDS” — Production of 
Ford cars in Japan is now running at 
the rate of over 100,000,000 a year, it 
is reported, with most of the output 
being exported to the United States. 
These Japanese “Fords,” it should be 
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added, are toy cars. The quick, skillful 
fingers of Japanese girls put the tiny 
cars together, aided by a conveyer sys- 
tem much like those in Detroit, but 
with cars coming off the lines a dozen 
at a time. 


NASH BOWLERS — Twenty-seven 
hundred and fifty Nash Motors em- 
ployes have begun what is believed to 
be the biggest industrial bowling tour- 
nament ever held. A total of 550 teams 
from the Nash factories and offices at 
Kenosha, Racine and Milwaukee have 
entered the tournament. The first game 
will see officials of the company, headed 
by George W. Mason, president of 
Nash Kelvinator, and C. H. Bliss, vice- 
president of sales of the Nash Motors 
division, taking the first shot at the 
pins. 


FREE GAS— When the Culpepper 
Motor Co., Pontiac dealer in Elizabeth 
City, N. C., finds its used car stock get- 
ting a little top-heavy, a barrel of gas 
is given to each used car purchaser 
until the stock is brought back to nor- 
mal. Circulars are printed declaring 
that a barrel of gasoline will be 
given away to used car buyers during 
a certain period. Any filling station 
operator who brings in a prospect gets 
the order for the gasoline. A barrel 
of gas sounds like a lot of gas, but 50 
gal. at 20 cents is only $10, and $19 is 
cheap to move certain used cars. 


Many Support NADA Stand 


A wave of support of the stand 
taken to outlaw effectively the seizure 
and holding illegally of private prop- 
erty, such as the current vogue of sit- 
down strikes, as pronounced recently 
by the National Automobile Dealers 
Association, is being received daily at 
the NADA headquarters in Detroit, 
A. N. Benson, general manager, said 
this week. 


AMA Sales Gain 41% 


350,078 Units Highest March 
Volume Since 1929 


Factory sales by members of the 
Automobile Manufacturers Association 
amounted to 350,078 cars and trucks in 
March, the association reports. 

This was the highest March volume 
for association members since 1929, 
exceeding the shipments for March of 
last year by 7 per cent. March factory 
sales were 41 per cent higher than 
those of the preceding month. 

On the basis of the association’s re- 
port, sales during the first quarter 
amounted to 863,802 units—an increase 
of 5 per cent over the corresponding 
period of last year. 

The association’s report, which 
covers the operations of all but one 
of the major producers of motor vehi- 
cles in the United States, is summarized 
below: 





Marche, 1987 2. occsvcdecccccase 350,078 
February, 1987 ....ccecvcces 247,901 
BEPC. BUEE cccccccccnscests 327,040 
3 months, 1987 2.2. .cccccccce 863,802 
3 months, 19896 ......csscsece 824,077 
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usiness in Brief 


Written by the Guaranty Trust Co., New 
York, exclusively for AUTOMOTIVE INDUSTRIES 


General business continued active last 
week, with gains in some directions, de- 
spite several unsettling influences. These 
included the break in the government 
bond market, the threat of a strike in the 
bituminous coal industry, and the un- 
settled strike in automobile plants, to- 
gether with new sitdowns' in the same 
industry. 


Carloadings Remain Steady 


A further slight gain in the movement 
of railway freight was reported for the 
week ended March 27. Loadings during 
that period totaled 761,109 cars, showing 
a gain of 1840 cars, or 0.24 per cent, 
above the figure for the preceding week, 
and a rise of 166,320 cars, or 27.96 per 
cent, above that for the corresponding 
period last year. The 13 Shippers’ 
Regional Advisory Boards estimate that 
car loadings in the second quarter will 
be about 7.5 per cent above actual load- 
ings in the similar period of 1936. 


Power Gains 18% 


Production of electricity by the electric 
light and power industry of the United 
States for the week ended March 27 was 
18.1 per cent greater than in the corre- 
sponding period last year. This compares 
with a gain of 16.3 per cent above last 
year’s figure reported a week earlier, one 
of 16.9 per cent two weeks earlier, and 
one of 15.6 per cent three weeks earlier. 


Seven-Year High for Farm Prices 


The general level of farm prices at the 
middle of March was the highest for that 
month in seven years, according to the 
Bureau of Agricultural Economics, 
United States Department of Agriculture. 


The index of the bureau for March 15 
stands at 128, as against 127 on Feb. 15 
and 104 a year ago. The current figure is, 
however, below the post-depression peak 
of 131 reported two months ago. 


Crude Output Above Limit 


Average daily crude oil production for 
the week ended March 27 was 3,431,300 
bbl., showing a decline of 16,850 bbl. from 
the figure for the preceding week. The 
total a year ago was 2,876,200 bbl. The 
current figure is still considerably above 
the 3,159,000 bbl. calculated by the United 
States Department of the Interior to be 
the total of the restrictions imposed by 
the various oil-producing States during 
March. 


Fisher’s Index 


Professor Fisher’s index of wholesale 
commodity prices for last week stands at 
94.7, as against 94.4 the week before, 93.7 
two weeks before, 92.9 three weeks be- 
fore, and 91.1 four weeks before. 


Federal Reserve Statement 


Bills discounted by the Federal Re- 
serve banks increased $4,000,000 during 
the week ended March 31; but this gain 
was more than offset by declines in in- 
dustrial advances and other Reserve 
bank credit, resulting in a decrease of 
$5,000,000 in total Reserve bank credit. 
The gold stock increased $33,000,000, 
member bank reserve balances $61,000,- 
000, money in circulation $2,000,000, 
Treasury cash $29,000,000, and Treasury 
deposits with the Federal Reserve banks 
$32,000,000, while non-member deposits 
and other Federal Reserve accounts de- 
clined $92,000,000. 








Notes from Nippon 


Many Car Factories Plan Expansion; 
Tool Orders for U. S. Firms 


A new automobile manufacturing 
company, intended to rival the Nissan 
Jidosha (“Datsun”) enterprise, will be 
established in Japan this month through 
the merging of the Tokyo Gasudenki 
and the Jidosha Kogyo companies, 
which already have a joint sales organ- 
ization known as the Kokusan Jidosha 
Kogyo Co. The Tokyo Gasudenki, of 
which Goro Matsukata is president, is 
capitalized at 6,000,000 yen, and the 
Jidosha Kogyo, headed by Tomonosuke 
Kano, is capitalized at 6,500,000 yen. 


The new concern plans to manufac- 
ture more than 3000 cars a year. The 
new company will specialize in medium- 
priced cars, as distinct from the “cars 
for the masses” made by Toyota and 
Nissan. 


Nissan Jidosha is now building a new 
factory at Koyasu, near Yokohama, in 
which will be installed the equipment 
bought from Graham-Paige last year. 
The new cars are expected to be in pro- 
duction in May. A loan involving 
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7,000,000 yen has been concluded be- 
tween Nissan and the Bank of Japan, 
the Yasuda Bank and the Mitsui Trust 
Co. At the same time the company 
has decided to increase its fully paid- 
up capital to 30,000,000 yen. 


The “Datsun” baby car chassis has 
proved successful as a light delivery 
truck. The Nissan Jidosha has decided, 
therefore, to organize a separate sales 
organization for these vehicles, which 
have already eclipsed the sales of pass- 
enger models. Its capitalization is 
5,000,000 yen, fully paid up. 


To prevent underrating of import 
values in invoices for the purpose of 
duty evasion, the Japanese Finance 
Minister, Toyotaro Yuki, has decided to 
levy a specific duty on automobile parts 
instead of an ad valorem duty. Stand- 
ard parts for popular-priced cars are 
expected to be hit worse by this decision. 


The General Motors Corp. of Japan 
has announced four types of Chevrolet 
trucks powered with Hercules Six 
Diesel engines. 


The Ford Motor Co. of Japan has 
created a special department for testing 
and purchasing Japan-made parts. In 


the past, locally produced parts had to 
be sent to Detroit for testing. 


Following the surrender of the con- 
trolling interest in the Dunlop Far East 
Rubber Co. to the Japanese Okura 
group in February, all tire companies 
established by foreign interests in 
Japan are now controlled by Japanese. 


The Japan Iron Works has placed 
orders with two American firms for the 
erection of a hot strip mill which will 
produce 450,000 tons of steel sheets an- 
nually. One-third of the total cost of 
15,000,000 yen will be spent in Japan, 
and 10,000,000 yen will go to the 
United Engineering & Foundry Co. and 
the Mesta Machine Co. of the U. S. 
The plant will be practically a duplicate 
of the strip mill built for the Carnegie- 
Illinois Steel Co. in 1935. 


The Toyota Automobile Co. plans to 
retool its Kariya plant at a total outlay 
of 4,000,000 yen. American tool makers 
are named as most likely to get the 
orders. When the extension is com- 
pleted, the company will have a capac- 
ity of 12,000 passenger cars annually. 


The Hitachi Works, Ltd., is also in- 
viting bids for additional equipment 
for its Diesel engine plant in Ibaraki 
prefecture. 


New Diesel Injection 
Pump to Be Produced 


F. M. Davis and J. S. Franco have 
developed an injection pump for Diesel 
engines which will be manufactured by 
the Davis & Thompson Co., of Milwau- 
kee. It is to be made in units for two, 
four, and six-cylinder engines of from 
5 to 50 hp. per cylinder. Installation 
can be made on any engine having 
standard injector or magneto pads. 





4.0 Years Ago 
Didi 





with the ancestors of 
AUTOMOTIVE INDUSTRIES 


Improvements in Gas Engines 


At a recent meeting of the society of Ger- 
man engineers, Herr Petréano gave an ac- 
count of his improvements in gas engines, 
by means of which a practically instantane- 
ous explosion is obtained. 

The apparatus of Herr Petréano provides 
for the mixture of the air and gas before 
they enter the cylinder, and consists of a 
cylindrical chamber through which passes 
longitudinally a central tube; through this 
tube the exhaust gases pass, thus heating it 
to a high temperature. The tube is covered 
with a wicking of asbestos fiber and a series 
of diaphragms are fitted in the annular space 
between the outside of the central tube and 
the inside of the chamber. The incoming gas 
and air pass through this mixing and heat- 
ing chamber and are thus thoroughly dif- 
fused before they enter the cylinder for 
compression. The result, as shown by in- 
dicator diagrams, is a greatly-increased 
rapidity of combustion and an increase, not 
only in the initial, but also in the mean eftec- 
tive pressure. 

From The Horseless Age, April, 1897. 
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Automotive Metal Markets 


Automotive Takings of Steel Fall to 16% of Capacity, but 
Mills Regard Low Ratio as Only Temporary 


By William Crawford Hirsch 


Rosy as is the picture of the steel 
industry with reference to orders on 
the books of most mills for the general 
run of heavy steel products, the dent 
made by strikes in the flow of ship- 
ments into automotive consumption 
causes many steel producers to wonder 
whether or not this will be made up 
this year by automotive demand con- 
tinuing beyond the time when it usually 
tapers off. 

Some of the flat steel producers look 
for heavier billings to automobile man- 
ufacturers and parts makers in May 
and June than is normally the case in 
these months. Basing their figures on 
the weekly reports of automobile as- 
semblies some of the steel industry’s 
statisticians allege that in the last 
week or two a smaller percentage of 
the entire steel output has been going 
into automotive consumption than at 
any time since automobile manufactur- 
ing forged to the front as the steel in- 
dustry’s best customer. They estimate 
current takings at 16 per cent of the 
total steel production, as compared with 
the 1936 record of better than 20 per 
cent. 

This state of affairs is looked upon 
as nothing more than transitory, the 
return of more orderly conditions in 
assembly and parts manufacturing 
plants being expected to restore a 
higher rate of steel shipments in short 
order; and unceasing efforts.are be- 
ing made to raise the capacity of mills 
that cater chiefly to automotive con- 
sumers. An alloy steel specialist is 
adding another electric melting fur- 
nace and kindred plant extensions and 
improvements are planned by other 
mills. It is to competition, resulting 
from enlarged and more economical 
production facilities, that consumers 
look for relief from the specter of 
further price advances in the steel 
market; and _ pontificial pronounce- 
ments from Washington that prices 
for steel and other metals are too high 
in no wise lighten their burden. 

Pig Iron—Some of the automotive castings 
manufacturers who, as the result of strikes, 
could not take all of their first quarter 
purchases, will be given the opportunity 
to do so without having to pay higher 
prices. The movement of iron to foundries 
continues brisk, the market ruling strong 
at full prices. 

Aluminum—According to one aluminum 
specialist, demand for metal for aluminum 
forgings for hydraulic brakes is on the up- 
trend. The same authority predicts a sharp 
increase in aluminum demand next year as 
the result of transmission refinements that 

will have been perfected by then. While 
aluminum, along with most other metals, 
has been in abnormal demand in Europe for 
armaments, prices have been generally kept 
on a fairly even keel. The market here for 
hoth primary and secondary metal is firm 
and unchanged. 

Copper—Producers of electrolytic reduced 
their price on Tuesday by one cent a pound 
to 16 cents, the first recession since the price 
rise which started in the summer of 1935, 
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when copper was selling at eight cents. At 
the same time one of the country’s leading 
metal interests came out with a denuncia- 
tion of the tariff on copper and asked that, 
in the interest of the small consumer, it be 
speedily abolished. 

Tin—The Straits market has turned dull 
and easy, opening on Monday with spot 
metal quoted at 625 cents, but on Tuesday 
there were sellers at 62 cents and bids of 61% 
cents came in for attention. Dutch East 
Indies producers are adding batteries of new 
dredges and a large smelter in Holland is 
installing a new furnace, increased produc- 
tion being looked to as the sound way of 
bringing down prices. 

Lead—A $1 per ton reduction late last 
week failed to act as a stimulant for de- 
mand. The market is quiet with one pro- 
ducer quoting 6.90 and another 7.05 cents, 
New York, at the beginning of the week. 

Zinc—Steady and unchanged. 








Labor Troubles, Revaluation 
Boost Prices of French Cars 


Automobile prices in France have re- 
cently advanced considerably, first, be- 
cause of the devaluation of the French 
franc and second, on account of social 
legislation, strikes and other economic 
disturbances. A recent publication lists 
prices in three parallel columns, the 
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first column giving the prices printed 
in the annual Autocatalogue for 1936, 
the second the prices in the Autocata- 
logue for 1937, and the third column 
the most recent prices. Comparing the 
1936 Autocatalogue with the latest 
prices, those of Renault cars increased 
an average of 16.5 per cent, those of 
Peugeot models, 10 per cent; Panhard, 
14.5 per cent; Citroen, seven per cent, 
and Delahaye, 35 per cent. 


Federal Truck Adds 
Heavy Duty Models 


The Federal Motor Truck Co. has 
added to its truck line what is referred 
to as the H-series of oversize models, 
six of which parallel the company’s line 
of conventional and four its cab-over- 
engine trucks. These trucks differ from 
the standard models in having heavier 
rear axles, rear springs, rear brakes, 
universal joints and tire equipment. 
The line is intended chiefly for dump 
work and for use with trailers in hilly 
sections. 


Chrysler Adds to Canadian Plant 


Another factory addition will be 
erected by the Chrysler Corp. of Can- 
ada, Ltd., Windsor, Ont., at an esti- 
mated cost of $150,000. 
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Near $26,000,000 
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Letters 


to AUTOMOTIVE INDUSTRIES 


Brakes and Safety 


Mr. Oldfield’s article in your Jan. 23 issue, 
entitled ‘‘Newer Cars Offer More Hazards,” 
is a most excellent and courageous one and 
is just what the automotive industry needs 
for its own good. He backs up my conten- 
tion that brake development has lagged be- 
hind to such an extent that the new cars 
are unsafe when braked at high speeds or 
under unfavorable conditions. 

Mr. Oldfield states that: ‘“‘No car with 
half or more of the weight on the front 
wheels when car is at rest can be expected 
to respond to directional control under 
emergency braking’’; and, ‘‘The only way in 
which steering control can be retained... 
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is to deliberately restrict the braking ability 
of the front brakes... 

Mr. Oldfield has probably never driven a 
car with torque or road equalized brakes, 
where the equalization is effected at the 
road surface and not on the drums. The 
automobile industry started off on the wrong 
foot when it followed railway brake practice 
and used pressure equalization. Railway car 
braking and automobile braking are different 
problems and cannot be solved by the same 
formula. 

H. E. Maynard, in his article in the SAE 
Journal, of September, 1925, hits the nail on 
the head when he states: 

“It is admitted by all, I believe, that the 
satisfactory performance of brakes, whether 
applied on two or all four wheels of a car, 
requires equalized pressure to the brake 
bands at least. Equalized braking-effort, 
the ideal to be sought, is what we attempt 
to attain, of course, but variation in the 
co-efficient of friction between the brake 
lining and the brake drums and also between 
the tires and the road complicates the 
problem to such an extent that, for the 








Calendar of Coming Events 


SHOWS 
ee. 14th Automobile Salon, 
Zag ‘ April 17-26 
weeks” Awtenastinne Ass’n, 4th Annual 
Show and Maintenance — a 
Navy Pier, Chicago Apr. 24-28 
Poland, Automobile Salon——16th Inter- 
national Fair, Poznan y 
Norway, Automobile Salon—Oslo.May 7-10. 
Second Annual Automobile Mainte- 
nance Show, San Francisco. .May 20-23 
Morocco, Automobile Section, Tangier 
Fair, Tangier 
France, ‘Automobile Section, Bordeaux 
Fair, Bordeaux June 13-28 
Belgium, First International Aero- 
nautical Salon, Brussels ...June 18-30 
Fourth ASTM Exhibit of Testing Ap- 
paratus and Related Equipment, 


New York June 28- July 2 
Poland, a, Salon oa. a 
wow 
3ist International Avitomobii tie 


entale) 1-15 
France, 

Salon, Paris 7-17 
Great RPritain, 31st International poo ol 

mobile Exposition, London...Oct. 14-23 





Show Business 


Manager of the National Automobile 
Show in New York is Alfred Reeves, 
366 Madison Ave., N.Y.C. Inquiries 
concerning all matters connected with 
the national show should be ad- 
dressed to him. AUTOMOTIVE INDUS- 
TRIES will be pleased to furnish names 
and addresses of local show managers 
on request. 











National Automobile Show, New York, 
ct. 27-Nov. 3 

Italy, 10th eeepnatanet Automobile 
Sale, ¥ Mila -Oct. 28-Nov. 8 
Buffalo, N. Y., ‘Automobile Show, 
Oct. 30-Nov. : 


Cincinnati Automobile Show _b-% 31-Nov. 
Great Britain, 13th International Com- 
mercial Automobile Exposition 
(trucks and buses), London..Nov. 4-13 
Chicago Automobile Show ......Nov. 6-13 
Akron Automobile Show ..........Nov. 6-12 
Omaha Automobile Show --Nov. 6-11 
Brooklyn Automobile Show ......Nov. 6-13 
Columbus Automobile Show ......Nov. 6-13 
Detroit Automobile Show --Nov. 6-13 
Kansas City, Mo., Automobile Show, 


ov. 6-13 
Motor Truck Show, 4th Annual, a 
ark, N. J. 
Newark, N. J., “Automobile Show, 
Nov. 6-13 


Philadelphia Automobile Show....Nov. 6-13 

Pittsburgh, Pa., Automobile Show. Nov. 6-13 

Toronto, Ont., Automobile Show..Nov. 6-13 
Great Britain, 36th Scottish Inter- 
SS Automobile Exposition, 

las Nov. 12-20 

Gakheare Ma, Automobile oe 18-20 


Cleveland, Ohio, Automobile ou 
Nov. 13-20 


Jersey City, N. J., Automobile Show, 


Nov. 13-20 
Milwaukee, Wis., Automobile Show, _— 


14-20 
Ov. 14-21 
CONVENTIONS AND MEETINGS 


S.A.E. Regional Transportation and 
Maintenance Public Utility Meet- 
ing, Baltimore, Md April 15-16 

International Association for Testin 
Materials, Second Internationa 
Congress, London, England. April 19-24 

S.A.E. National Tractor and Industrial 
Power Meeting, Peoria, Ill.. April a1- 23 

U. S. Chamber of Commerce, 25th An 
nual Meeting, Washington, D. C., 

April 37-29 

National Machine Tool Builders’ Asso- 
ciation, Spring Convention, Edge- 
water Beach Hotel, Chicago....May 3-4 

41st Annual Convention and Exposition 
of the American Foundrymen’s As- 
sociation, Milwaukee May 

S.A.E. Summer Meeting, White Sulphur 
Springs, W. Va May 

National Battery Manufacturers Asso. w 
Spring Convention, Shoreham 
Hotel, Washington, D. C....May 13-14 

American Society of Mechanical En- 
gineers, spring convention, “i te. *1 

National Association of Purchasing 

Agents, 22nd Annual Convention, 
William Penn Hotel, Pittsburgh, 
es ah iinse ee aiseneabin ate eresaee .May 2 

American Petroleum ‘Institute, Mid- 
a Meeting, or Springs, 

‘olo. June 1-3 

Second World Petroleum * Congress, 
Paris, France...late May—early June 

Automotive Engine Rebuilders Asso- 
ciation, 15th Annual en 
Chicago June 21-24 

American Society for Testing Materials, 

40th Annual Meeting, New York, 
June 28- July 2 

American Transit Association, 56th An- 
nual Convention, “White Sulphur 
Springs, W. Va. Sept. 19-23 

S.A.E. National Aircraft Production 
Meeting, Los Angeles, Calif....Oct. 7-9 

A.E. Annual Dinner, Commodore 
Hotel, New York Oct. 28 

American Petroleum Institute, 18th An- 
— Meeting, Stevens Hotel, or - 

SAE} Nationat Production Meeting, Flint, 

ich. Pe - -Dec. "8-10 


CONTESTS 


Indianapolis Speedway, 500-Mile Inter- 
national Sweepstakes .. a 
3ist Annual Grand Prix of the Auto- 
mobile Club of France, Linas- 
Montlihéry ........ coesascoscnay 4 
Pan American Cup Race, Roosevelt 
Raceway July 5 
National and International Soap ‘B 
Derby Finals, Akron, Ohio Aug. 15 
Roosevelt Raceway, 400-Mile George 
Vanderbilt Cup Sweepstakes...Sept. 6 
Angeles, 500-Mile Internationa 
Sweepstakes . Ov. 


Ov. 
Springfield, Mass., Automobile Show, 


ov. 
St. Louis, Mo., Automobile Show, 


4-9 


4-27 


y 31 


Los 
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present, at least, we content ourselves with 
pressure at the brake bands that is as nearly 
equalized as possible.’’ 

That was over 11 years ago and the auto- 
mobile industry is still ‘‘content’’ to use 
pressure equalization, when what is needed 
is pressure unequalization to produce a 
balance of right and left braking forces when 
brake lining friction or tire-to-road friction, 
or both, are not equal on the two sides, 
People are being killed almost daily as a re- 
sult of improperly equalized brake systems, 
yet the industry and the public do nothing 
about it. If he had been using road-equalized 
brakes, Mr. Duzenberg would probably be 
alive today, also Mr. Vail, of Chicago, and 
many others who might be mentioned. 

All of Mr. Oldfield’s criticisms above 
quoted are built around the shortcomings of 
present brakes, and unless the ‘‘numerous 
experimental examples of really safe cars” 
of which he speaks, are equipped with road 
equalized brakes, then they are not as safe 
as they can be made. With brakes torque 
equalized the distribution of weight may be 
anything the designer wishes so long as the 
ratio of brake power to weight supported is 
a little less in front than in the rear. On 
curves centrifugal force loads up the outer 
wheels and keeps them from locking. Torque 
equalization improved the steering action 
of old cars with vertical off-set king pins, a 
design of front end that had to be abandoned 
to make possible the use of pressure equal- 
ized brakes. Torque equalized brakes stay 
in balance regardless of temporary or per- 
manent changes in brake or road friction. 


L. Smith. 


“Building a Career in Arc Welding” is a 
beautifully illustrated booklet issued by the 
Lincoln Electric Co., Cleveland, which out- 
lines the need for men of this rapidly grow- 
ing industry. The training facilities of the 
Lincoln Welding School for both novices and 
veterans are described.* 


The role of sales finance companies is de- 
scribed in ‘“‘Instalment Finance,” an article 
in the April, 1937, issue of ‘‘The Index,” 
monthly publication of the New York Trust 
Co., 100 Broadway, New York; N. Y. 


A handbook of 52 pages has been pub- 
lished by the Norton Co., Worcester, Mass., 
entitled, “Grinding Cemented Carbide 
Tools.” The object of the booklet is to as- 
sist tool room operators in selecting the 
proper grinding wheels and in employing 
the correct methods for sharpening their 
cemented carbide tools in order to obtain the 
most efficient service.* 


*Obtainable from editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chest- 
nut and 56th Sts., Philadelphia. 


Change in Scope of Two 
SAE Viscosity Numbers 


Attention is directed by the Society 
of Automotive Engineers that changes 
have been made in the viscosity ranges 
covered by S.A.E. 40 and S.A.E. 50 
viscosity numbers. 

The maximum viscosity at 210 deg. 
F., for S.A.E. No. 40 has been changed 
from “less than 75” to read “less than 
80,” and the minimum viscosity at 210 
deg. F., for S.A.E. No. 50 has likewise 
been changed from 75 to 80. This 
change became effective on Jan. 15, 
1937. 
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Spirit of °76 in Modern Dress 






U'TSE ves 


MPORTANT events this week moved the labor ques- 
tion rapidly toward the expression of its common 
denominator. The Senate resolution, the Chrysler 
truce, and Henry Ford’s courageous declaration of 
policy, all helped to define the lines on which the dissen- 
tions of the next few months will be fought out. 

But the drama inherent in the automobile situation 
was overshadowed during the week by forcible ejection 
of sitdowners from the chocolate plant at Hershey, Pa. 
—because of the force and decisiveness with which it 
was organized, and the fact that it was a spontane- 
ous expression of public opinion against the sitdown 
technique. 

Peaceful settlement of labor strife is infinitely to 
be preferred to violent action. But when trespass is 
condoned by the elected representatives of the people, 
and such trespass by a minority violates the rights of 
a larger group, violence often breaks out. That, it must 
be remembered, whether one likes it or not, is part of 
the American tradition. 

Historical research of the last two decades has estab- 
lished the fact that our revered declaration of Indepen- 
dence was almost lost by a “sitdown” of certain 
members of that early Philadelphia convention, who 
were afraid of losing business if the Colonies severed 
their connection with the British Crown. Some of 
these, the record shows, were pulled from their homes 
by force and dragged to the convention to pen reluc- 
tant signatures. 

We hope the taste for violence has been diluted by the 
years. But we believe also, that the automotive indus- 
try, on a realistic basis, may owe to the citizens of 
Hershey a vote of thanks for having dramatized to the 
nation the power of the will to work.—H.H. 
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One of the group of dynamometer 
stands in the experimental department 


ARLY last fall, just about the 
H; time of the 1937 Olds preview, 

the doors of the Olds Engineer- 
ing Building were thrown open for 
public inspection. This event may be 
considered as the beginning of a new 
era in the rich history of Oldsmobile 
since it offers not only complete and 
centralized research facilities but pro- 
vides a positive stimulus to advanced 
thinking and planning. 

How far ahead does a car manufac- 
turer plan? Even those close to the 
factory engineering departments may 
have to make several guesses. We 
were surprised, to say the least, to 
learn that the major program for the 
1938 Olds line is fairly complete and 
that experimental cars already have 
been piling up road miles for several 
months. 

In order to appreciate the modus 
operandi of the Olds engineering de- 
velopment, it is important to under- 
stand its organization set-up. Under 
H. T. Youngren, chief engineer, there 
are three major divisions — Experi- 
mental Engineering, headed by J. 
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Olds Engineers: 


experimental engineering division. Its 
department head controls the activity 
of the development engineers and the 
experimental manufacturing depart- 
ment which includes the machine shop, 
sheet metal shop, assembly department, 
and garage. 

When scheduled projects have taken 
the hurdles in the experimental divi- 
sion, they are passed on to the chassis 
engineering department for final study. 
This department handles the design 
and drafting work on every unit, co- 
ordinating engineering design with fac- 
tory practice through the shop contact 
engineers. This department, too, has 


The drafting room, a part of chassis engineering facilities, is distinguished 


by its modern equipment and excellent lighting. 


This section of the 


offices also is completely air-conditioned 


Wolfram; Chassis Engineering, headed 
by M. Thorne; and Body Engineering, 
headed by J. Oswald. The set-up of 
each division is given in detail on the 
Organization Chart. (See page 556.) 

The investigation of new ideas, im- 
provement of standard units, and all 
types of testing are vested in the 


the responsibility for production rec- 
ords and releases on every details of 
the product. 

Body engineering has its own inde- 
pendent design functions and in addi- 
tion, coordinates with the G.M. cen- 
tral Art and Color Section on new 
styling. This department has its ow? 
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model room for building clay models 
and full-scale wood models; it also has 


“Beat the Gun” to Driver Needs 


Designs and styles get “tryouts” 


to do with the preparation of show that determine body and mechan- 


models for the sales department. 


With this set-up in mind, it is easier ical features for years to come 


to appreciate the philosophy under- 
lying the engineering development pro- 
gram. Basically, the pure objective is 
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to plan for the future—many years 
ahead, in fact—in the design of major 
units and the general details of styling. 
Ideas come from many sources. First 
is the close contact with the central 
engineering division of General Motors 


_Corp. This is coordinated with ideas 


from the Olds engineering staff and 
other members of the family. And 
finally, there is the constant flow of 
new ideas from the parts industry. 
One of the characteristics of Olds 
engineering most favorable to the true 
engineering approach is the fact that 
its general man- 
ager, C. L. McCuen, 
comes from the en- 
gineering depart- 
ment and is most 
sympathetic to its 
work. Much of the 
advanced thinking 
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Propeller 
shaft charac- 
teristics are 
studied by 
means of the 
new high- 
speed G.M.R, 
balancing ma- 
chine 
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Organization Chart for Oldsmobile engineering division 


that finds its ultimate translation in 
paint and metal is due to his sugges- 
tions and support. 

Apart from things that are radical 
or revolutionary in character, there is 
a constant program of investigation 
aimed at the improvement of the major 
elements of current design. The rea- 
sons for this are manifold. While there 
is always room for improvement and 
the elimination of “bugs,” the funda- 
mental problem goes much deeper. 
Where there is good cooperation be- 
tween engineering and production, as 
is the case at Olds, there is a signal 
opportunity to effect basic changes or 
compromises in design so as to con- 
form to the economics or limitations of 
the production process. 

That, however, is but the starting 
point. Once the units are in produc- 
tion it is desirable to study the effect 
of manufacturing limitations on sur- 
face finish, on clearances and _ toler- 
ances, etc., to the end that further re- 
finements may be made to approach 
the ideal engineering function within 
the known manufacturing limitations. 

Later in this article we shall cover 
the facilities of the Engineering Build- 
ing in some detail. For the present we 
wish to mention some of the larger 
activities for which this unit is respon- 
sible— 

Complete manufacture of engines 
and other units. 

Complete manufacture of new and 
special sheet metal parts. 

Complete assembly of experimental 
chassis and cars for road testing. 

Production of show models for sales 
department use. 

Among the bright spots in the re- 
search program is the all-time project 
of combustion chamber development 
which is being carried on in the flow- 
test department. 

Another project under way in the 
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radio experimental department is a 
study of receivers, speakers, antenna, 
and tone control problems as they apply 
to the Olds product. 

Out of the gamut of projects that 
filter through the experimental depart- 
ment, perhaps the most comprehensive 
has been the one on clutch develop- 
ment. This work has extended with- 
out pause for a period of years, con- 


Part of the 
equipment of 
the experi- 
mental ma- 
chine shop is 
this huge ra- 
dial drill 
which §facili- 
tates the drill- 
ing and tap- 
ping of large 
parts 


centrating upon clutch discs, facings, 
spring design, pedal pressure, etc. The 
1937 clutch incorporates the sum total 
of knowledge of these factors, embody- 
ing a new type of disc, unique disposi- 
tion of spring elements, and a new type 
of woven clutch facing that promises 
to give better and longer life. 


Details of Building 


The engineering laboratories  util- 
ize approximately 90,000 sq. ft. of floor 
space in the new building. The garage, 
dynamic laboratories, cold room and 
electrical laboratory comprise half of 
the first floor, the other half being de- 
voted to a service parts machine shop 
and a modern service garage, the lat- 
ter two departments being under the 
management of the 
ment. 

The second floor is divided into two 
sections, with the executive offices, 
drafting room, and records offices com- 
prising one half; fabricating and as- 
sembly departments of the experi- 
mental division comprising the other 
half. A sound-proof partition mini- 
mizes noise transfer into the former 
section from the various machine and 


service depart- 
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The assembly de- 
partment is 
equipped to assem- 
ble experimental 
chassis as well as 
complete cars. This 
view shows group of 
men tailor - fitting 
hand - made sheet 
metal parts for an 
experimental car 


assembly _ shops. 
With the mate- 
rial control, ma- 
chine shop, metal 
shop and car as- 
sembly  depart- 
ments in close 
proximity to each 
other on the sec-’ 
ond floor, smooth 
flow of work be- 
tween these de- 
partments is as- 
sured, with the 
completed cars 
being moved to 
the garage by 
means of the 


elevator. 
On the third 
floor is located 


the paint shop 

and the experimental department store 
room as well as an auditorium and 
an auto show display assembly depart- 
ment, these latter two divisions being 
under the supervision of the sales de- 
partment. The auditorium in which con- 
ventions and meetings sponsored by the 
sales and advertising departments may 
be held is provided with a stage with a 
revolving turntable and facilities for 
motion picture projection. The audi- 
torium is also used for civic meetings 
and for motion picture shows, parties, 
etc., given by the management for em- 
ployees and their families. 

The garage area is 19,000 sq. ft. Con- 
siderable foresight was given to conceal- 
ing as far as possible all pipes and un- 
sightly pieces of equipment. This is evi- 
denced by the underground car ex- 
haust system, the fan being outside the 
building. The alcohol and oil tanks are 
located in an underground pit near the 
building with pipes to four openings in 
the garage. Electrically controlled 
pumps maintain pressure on_ these 
lines. A 20,000-gal. gasoline tank has 
been installed for storage with meters 
at the tank and at the gasoline pump 
which serves all engineering cars at 
the garage exit. 

New equipment adding considerably 
to the scope of engineering activity 
which can be carried through to com- 
pletion, comprises chassis rolls, hoists, 
head lamp tester, Toledo scales for car 
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weighing and tee slots in the floor. The 
chassis rolls are located in a large pit 
with ample room for observation under 
the car. The pit includes flood lights, 
a ventilating system for removing ex- 
haust gas, and compressed air and elec- 
tric outlets. Provisions have been made 
so that a 20 hp. D.C. motor can be in- 
stalled to drive the rolls. This equip- 
ment is entirely new and fulfills a long 
felt want, making possible complete 
observation of the operating character- 
istics of the chassis. 

Two Toledo scales -have been in- 
stalled, permitting the weighing of each 
end of the car simultaneously. A series 
of tee slots are placed in the floor to 
facilitate compressing the springs of 
the car and conducting whatever ob- 
servations or checks are necessary. 


Dynamic Laboratory 


The dynamic laboratory has 8064 sq. 
ft. of floor space. It is 42 ft. wide and 
192 ft. long and lies adjacent to the ga- 
rage. Adjacent to the laboratory office 
is the carburetor flow room with the 
air conditioning equipment placed 
above the suspended ceiling. 

One of the outstanding improve- 
ments in the dynamic laboratory is the 
localizing of noise. All of the water 
brakes are enclosed in one room, the 
room being equipped with mono-rail, 
unit heater and ventilating system. 








Four water brakes are in operation 
with an additional base for future ex- 
pansion. Two of the dynamometers 
are enclosed, one in a sound-proof room 
similar to the water brake room; the 
other, in a Johns-Maiville rockwool in- 
sulated silent room. The latter is the 
best installation of this type avail- 
able and provides perfect facilities for 
the study of engine noises, as it not 
only eliminates outside noises but 
minimizes all room echoes. Dynamom- 
eter bases have been provided for seven 
dynamometers. 

Engines driven on the water brakes 
and dynamometer stands are serviced 
by an accurately metered gasoline sys- 
tem and are cooled by a new soft 
water supply system served from an 
underground pit. A pump forces the 
water from this pit to two heat ex- 
changers on the roof, and then into a 
500-gal. storage tank. 

The addition of a completely 
equipped cold room constitutes a major 
expansion in the facilities. The costly 
pocedure of transporting cars and per- 
sonnel to the General Motors Research 
Laboratories is eliminated while com- 
plete research facilities of this sort are 
available at all times at the car divi- 
sion. 

The cold room is 40 ft. by 24 ft. and 
will accommodate two cars and seven 
engines. The equipment as installed is 
guaranteed to maintain a continuous 
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temperature of minus 20 deg. F., with 
one engine in operation. ; 

A General Electric chassis rolls with 
“V” belt drive to a dynamometer set- 
up outside the cold room is provided 
to permit driving a*car under load con- 
ditions. An engine stand permitting a 
hook-up with this same drive system 
to the dynamometer also is available. 


Electrical Laboratory 


The radio laboratory is located in a 
large room which is screened with a 
grounded wire mesh cloth on all sides. 
The room is amply large to accommo- 
date a car and provide additional room 
for test equipment. The effect of the 
screen is to shield out all radiated 
electrical energy, both the broadcast 
type and those interference signals 
generated by electric motors and other 
electrical apparatus. 

Test equipment includes a “signal 
generator,” which generates a radiv 
frequency signal that can be varied by 
manual control both in regard to fre- 
quency and intensity. With this in- 
strument it is possible to duplicate the 
radio frequency signal of any trans- 
mitting station. 

An audio beat frequency oscillator 
which corresponds to the program por- 
tion of a broadcast station is used to 
generate an audio sine wave signal of 
measured strength and which can be 
varied from 10-15,000 cycles. This 
“program” signal is fed into the sig- 
nal generator described above and 
modulates the generator carrier signal. 

A “dummy” antenna designed to 
duplicate the car antenna is used to 
directly couple the signal generator to 
the car radio under test. The screen 
room effectively insures that the only 
signal being fed into the receiver is 
that generated by the test equipment. 
An output meter is connected to the 
receiver output (speaker disconnected) 
and is used to measure the audio output 
of the receiver in watts. 

The radio laboratory conducts tests 
on commercial equipment and makes 
recommendations as to the adjustment 
or changes required in standard sets 
and loud speakers to conform with the 
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Complete scientific equipment as well as an air-conditioned 
atmosphere are found in the flow-test department where 
combustion chamber development work is constantly in 


requirements of the Olds product. The 
work also includes the development of 
the antenna equipment which is a part 
of the car structure. 

Complete car tests, supplementing 
the preliminary work in the laboratory, 
include the following procedure: 

1. Receiver noise when tuned to a 
weak station. 

2. Ability of radio to receive a sta- 
tion without interference from other 
stations near the same frequency. 

3. Ability of receiver to receive dis- 
tant weak stations. 

4. Ability of receiver to resist “fad- 
ing out” on test stations, when car is 
driven in certain test locations. 

5. Tone quality. 

6. Reception under high speed car 
conditions. 

7. Ignition interference. 


Production Facilities 


The car assembly department which 
assembles all test engines and cars, 


progress 


has a floor space of 8100 sq. ft. A 
Rex Degreaser for cleaning parts is 
a new piece of equipment in this de- 
partment. 

The floor space in the machine and 
sheet metal shop has been increased 
to 8900 sq. ft. and a number of new 
machines installed. 

The floor space of the wood and 
model shop also has been increased and 
provided with new equipment consist- 
ing of a planer, jointer, band saw, 
lathe, sander and grinder. A cyclone 
system integral with the machines re- 
moves dust and shavings and assures 
clean, healthful working conditions. 

The paint shop contains three paint 
booths of the latest Mahon type, each 
20 ft. deep and 14 ft. wide. Each booth 
is equipped with a 14,000 cu. ft. per 
min. hydro-filter unit, complete with 
fan, drive and pumps. The shop has 
sufficient capacity not only for the 
requirements of the engineering de- 
partment but also for those of the auto 
show display department. 





The Science of Technical Surfaces 


Technische Oberflichenkunde (The Science 
of Technical Surfaces), by Gustav Schmaltz, 
Dr.-Ing., M.D. Honorary Professor at Han- 
over Technical College. Published by Julius 
Springer in Berlin. 

HIS book deals with the relatively 

new science of the surfaces of 
manufactured production and particu- 
larly machined surfaces, in which the 
author claims to have been a pioneer. 
He did some experimental work in this 
field in 1928 and 1929 and published his 
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results in a series of articles in the 
Zeitschrift des Vereines Deutscher In- 
genieure at that time. 

The general theory of surface 
smoothness is discussed at length, and 
the author proposes a scale of eight de- 
grees of roughness, starting with the 
surfaces of sand castings and rough 
forgings and ending up with highly 
polished surfaces. A distinction is made 


between macrogeometrical and micro- 
geometrical irregularities, and only the 
latter are dealt with in the book. Micro- 
geometrical investigations are defined 
as such where the investigation is con- 
fined to an area having a length of side 
or length of are of the order of 1 mm. 
It is stated that the limit of accuracy 
in such investigations is of the order 
of 10° mm. 


Surface characteristics can be studied 
in a number of different ways. The sim- 


(Turn to page 566, please) 
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Nash-Kelvinator Air Conditioning 
Installed in White Research Coach 


ITH the growing interest in 
air-conditioning for motor 
buses, the Kelvinator Division 
of Nash-Kelvinator Corp., Detroit, 
Mich., has installed its first complete 
mechanical air-conditioning unit in a 
White research coach. 
This experi- 
mental job is built 
entirely from 
standard Kelvina- 
tor elements and, 
consequently, has 
nothing untried so 
far as mechanism 
is concerned. The 
objective of the 
coach tour of the 
South, for a period 
of three or four 
months, is to de- 
termine the _ eco- 
nomics of air- 
conditioned bus 
operation for the 
benefit of bus op- 
erators. It is hoped 
that this demon- 
stration of the 
“Lord Kelvin’’ 
coach will provide 


many important 
answers, such as— 
Does the public 


want this comfort 
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feature and is it willing to pay some 
premium for the ride? Can a new class 
of riders (those accustomed to using 
their own cars) be persuaded to use 
this deluxe transportation? What tem- 
perature and humidity differentials 
are most desirable for certain outside 





The Kelvinator unit is entirely self-contained in a special 
compartment in the rear of the White bus 


atmospheric conditions? And so forth. 

Perhaps the most interesting feature 
of the Kelvinator unit is the fact that 
it is entirely self-contained in a special 
compartment in the rear end of the 
White bus. The latter is a modern 
streamlined vehicle with front engine 
mounting, accom- 
modating 29 pas- 
sengers and the 
driver. The unit 
is so designed as 
to be readily ac- 
cessible for inspec- 
tion or adjust- 
ments and may 
be removed entire- 
ly for major over- 
haul or replace- 
ment. 

Briefly, the air- 
conditioning esys- 
tem comprises a 
5 hp. Kohler gas- 
oline engine with 
magneto ignition, 
driving a 2-cyl- 
inder vertical com- 
pressor and the 
circulating fan 
through individual 
belts. Actually 
only four horse- 
power is required 
to drive this equip- 
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men? for the specified load which is an 
interesting commentary on recent dis- 
cussion concerning the size of unit re- 
quired for automotive applications. The 
fan forces the cooled and dehumidified 


air through an air filter containing 
spun-glass filter elements which are in- 
expensive and readily replaceable. The 
entire unit, except for ducts weighs 
approximately 1200 lb. It is expected 
that this dead weight may be decreased 
very considerably by suitable design in 
volume production. 

The system has a Btu. load capacity 
of 2% tons of refrigeration. It circu- 
lates conditioned air at the rate of 1000 
cu. ft. per minute and draws in the out- 
side air at the rate of 300 cu. ft. per 
min. The entire volume of air in the 
bus is conditioned every minute and 


OUR makes of aircraft Diesel en- 

gines were exhibited at the recent 
Paris aircraft show and their chief 
characteristics were briefly summarized 
in a paper on Injection Engines by M. 
Andre Mandel read before the French 
Society of Automobile Engineers. 

The CLM Junkers engine with four 
injection nozzles and two _ injection 
pumps per cylinder, inlet ports in the 
cylinder liners of such form as to 
create rotary motion of the air around 
the cylinder axis, motion parallel with 
the axis, and internal turbulence; a 
relatively-low scavenging pressure, 4.13- 
in. bore by 12.6-in. combined stroke. At 
2100 r.p.m. this 980-cu. in. engine 
should give a good account of itself. 

The Salmson 17770-cu. in. engine has 
U-shaped cylinders, a design which was 
experimented with by Zoller in 1924-26 
and possibly earlier by others. With a 
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The air is forced 
to circulate in 
such a fashion as 
to envelop the 
Passengers’ with- 
out a draft 


there is a complete change of atmos- 
phere every three minutes. Roughly, 
it is expected that a thermostat set- 
ting of 80 deg. Fahr. will provide the 
desired comfort conditions, this being 
based on a temperature differential of 
about 15 deg. Fahr. with respect to 
outside temperature and approximately 
50 per cent relative humidity inside. 
Obviously, where the outside tempera- 
ture exceeds 100 deg. Fahr. and in 
combination with higher humidity, the 
temperature within the bus will rise 
correspondingly. 

In this system, outside air is drawn 
through ducts at the top-sides of the 
front end of the body and is lead di- 
rectly to the cooling and dehumidify- 
ing element. Conditioned air is then 
forced through ducts along both sides 






Diesel Engines for French Aircraft 


relatively high scavenging (supercharg- 
ing) pressure the engine operates at 
1600 r.p.m. M. Mandel pointed out in 
this connection that according to his 
own experiments, in order to obtain a 
b.m.e.p. of 100-115 lb. per sq. in. at 
1400 r.p.m., with a compression pres- 
sure of 570 lb. per sq. in., it is neces- 
sary to get from 911 to 97 per cent of a 
full charge of air into the cylinder be- 
fore effective compression begins, and 
he expressed fears that prohibitive 
scavenging pressures would be _ re- 
quired to operate an engine of this type 
at speeds exceeding 1500 r.p.m. 

In addition to the above-mentioned 
two-stroke engines, two four-stroke en- 
gines were exhibited. The first of these 
was the Coatalen of 2200-cu. in. dis- 
placement, which operates at 2000 
r.p.m. One of its features is its com- 
mon-rail injection system, the injection 


COACH 









of the body and enters the interior 
through suitable outlets built into the 
luggage compartment directly above 
the passenger seats. The air is forced 
to circulate in such fashion as to en- 
velop the passengers indirectly, with- 
cut the discomfort of a draft. 

Kelvinator engineers are convinced 
that a satisfactory air-conditioning 
system depends entirely upon coopera- 
tion between the body builder and re- 
frigeration experts. The customary 
body will not do; it is essential to have 
a special structure with good insula- 
tion, capable of maintaining standard 
conditions. Special body design com- 
bined with clean, filtered air, and com- 
fortable temperature and humidity 
conditions — these are the features 
which will characterize future air-con- 
ditioned coaches. 

The operation of the Kohler engine 
is continuous and is so controlled that 
the load on the engine varies with the 
demand for cooling and dehumidifica- 
tion. A thermostat inside the coach 
controls cooling and dehumidification. 
When bus comfort temperature is 
reached the thermostat closes an elec- 
trically-controlled valve thus stopping 
the flow of refrigerant. 

When the crankcase pressure is re- 
duced to a predetermined value a spe- 
cial control opens the by-pass valve 
between the discharge and the crank- 
case thus relieving the engine of the 
compression load. Should there occur 
a rise of temperature the thermostat 
opens the refrigerant valve resuming 
the flow of refrigerant to the cooling 
coil. 





variable 
periods by the camshaft, which can be 
moved axially for control purposes. In- 
jection pressures are varied by the in- 


valve being lifted during 


jection pumps. No information was 
vouchsafed regarding the laws in ac- 
cordance with which the duration and 
pressure of injection are varied and 
regarding the effects of accidental too 
early injections. 

The Clerget 14-cylinder radial engine 
also is supercharged; it is of the double- 
combustion, double-injection type. Be- 
tween the liner and the finned outer 
cylinder there is a temperature-equaliz- 
ing liquid. 

The Clerget six-cylinder in-line en- 
gine, of extremely robust design, is 
provided with an overhead camshaft, 
operates with double injection, supplied 
by duo-liquid pumps, and delivers 300 
hp. (50 hp. per cylinder). 
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The Development of 


Automatic Transmissions 


industry, when steam cars and 

electric vehicles furnished a stand- 
ard of comparison, the control system 
of the gasoline automobile was general- 
ly regarded as crude and complicated. 
On the steam car a foot-operated throt- 
tle gave a continuous, smooth variation 
of driving torque over the whole range 
from zero to the maximum, and this 
was considered the ideal; on the elec- 
tric, although changes in the driving 
torque took place in perceptible steps, 
there was no interruption in the drive 
as the change occurred, and the con- 
trol, there too, was by a single device 
—the controller lever. 

Several different types of transmis- 
sion were used on the early gasoline 
cars, including the individual-clutch 
type, the planetary transmission, the 
sliding-gear transmission, and the fric- 
tion drive. A highly flexible drive was 
badly needed at the time, owing to the 
lack of flexibility of the early engines, 
and it is therefore little wonder that 
the idea of an infinitely variable trans- 
mission for automobiles occupied the 
minds of inventors at an early date. 
Such a mechanism was developed by 
George S. Strong of New York as early 
as 1900, and a brief description of his 
transmission will be given a little far- 
ther on. 

Aside from their lack of sufficient 
flexibility, the chief objection to the 


[ the early years of the automobile 


By P. M. Heldt* 


early transmissions was that they were 
difficult to handle. It was believed that 
this difficulty could be overcome by 
making the gear change or shift auto- 
matic, and it is a noteworthy fact that 
the first car with an automatic trans- 
mission was placed on the market as 
far back as 1904. This was the Sturte- 
vant car produced in Boston. An il- 
lustrated description of its transmission 
appeared in The Horseless Age for 
Aug. 10, 1904. 

By 1910 the sliding-gear transmission 
had come into use on nearly all stock 
cars, the one important exception being 
the Ford Model T, which retained the 
planetary gear until 1928. There was 
no basic change in transmissions dur- 
ing the second and third decades of the 
present century, although a number of 
cars were equipped with so-called pre- 
selective transmissions, with which, by 
means of a small lever carried on the 
steering post, the driver at any time 
could set the mechanism for the change 
he expected to become necessary next, 
and then, when the time for the change 
arrived, he would press down on the 
clutch pedal (or let up on the accelera- 
tor pedal) and the gear would be 
changed in accordance with the setting 














Part One 


The transmission is a most vital part of the auto- 
mobile. In this article the writer begins by digging 
into the dim past to show the need that prompted 
the present trend. Interspersed with historical 
“asides” the description of the development, step 
by step, to present day models makes interesting. 
as well as instructive reading. 
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of the preselector lever—either by phys- 
ical force exerted on the clutch pedal, 
by a solenoid, or by a vacuum cylinder. 
The so-called Electric Hand in use to- 
day belongs to this type of control 
mechanisms. 

Toward the end of the ’twenties the 
Warner Gear Company brought out its 
Hi-Flex transmission, a four-speed de- 
sign incorporating internal gears, and 
although this did not prove a permanent 
success, it caused such a stir in trans- 
mission circles that it must be consid- 
ered as having definitely reopened the 
transmission problem. Since that time 
transmission gears have been made si- 
lent, and the gear-synchronizing device 
was introduced, which practically elim- 
inated clashing and made shifting pos- 
sible under all conditions, with the re- 
sult that the cgnventional sliding or 
shifting transmission has become a 
rather satisfactory device — light and 
compact, highly efficient, easy to oper- 
ate, silent in operation, and inexpensive 
to manufacture. Of course, a continu- 
ously-variable type would be prefer- 
able. 

There seems to be only one really se- 
rious objection to the present type of 
conventional transmission, and that is 
that it calls for the use of three pedals 
for the control of the car. Two of these 
pedals, the accelerator and the brake, 
must be operated by the same foot, and 
the necessary shifting of the foot from 
the accelerator to the brake pedal adds 
to the time lag in bringing the car to 
a stop in an emergency; besides, it is 
inconvenient, and, in addition, there is 
the possibility of the foot slipping from 
the brake onto the accelerator pedal, 
or of the accelerator being depressed 
instead of the brake pedal by mistake. 
It would therefore seem that a trans- 
mission which reduces the number of 
pedals required to two would be a real 
improvement. 

As hinted in the foregoing, transmis- 


* Presented at a meeting of the Phila- 
delphia Section, S.A.E., Feb. 10, 1937. 


April 10, 1937 








“DP PE RMT TR SRAM WE TET ST 


TET a PRES 


» MO 


amy 


a? GN Te 





562 


sions may be divided into stepped and 
continuously-variable types. Either of 
ihese, of course, may be controllable or 
automatic. The driver in every case 
has control over the speed of the car 
by means of the accelerator. With 
some stepped transmissions, generally 
called “full automatic,” the ratio of 
crankshaft revolutions to propeller- 
shaft revolutions (the gear ratio) is al- 
ways the same for any given car speed 
or engine speed, which involves that the 
change from one ratio to a higher or a 
lower one always occurs at the same 
car speed, leaving the driver no con- 
trol. It is now generally admitted that 
this is undesirable and that the driver 
should have a choice of ratios at any 
point of the speed range. Transmis- 
sions with which this is possible and in 
which changes in ratio normally occur 
automatically are referred to as semi- 
automatic. 


Infinitely-Variable Transmissions 

The first type of automobile trans- 
mission which made it possible to have 
an infinite number of gradations in the 
transmission ratio was the friction-disk 
drive. This was regular equipment on 
some four or five early cars, but it was 
only moderately successful with the low 
engine powers of that period, and it 
would be entirely impractical with our 
modern _  passenger-car engines of 
around 100 horsepower. 

Another method of obtaining infinite 
variations in the speed ratio between 
driving and driven shafts is by the use 
of roller ratchets, which are also 
known as “mechanical valves.” This 
mechanism can be made to transmit mo- 
tion in both directions, so combining a 
reverse gear with a variable-speed gear 
for forward drive. Such a reversible 
roller-ratchet drive was invented by 
George S. Strong of New York, who for 
a long time was prominently connected 
with the roller-bearing industry. 

A sectional view of Strong’s revers- 
ible roller ratchet is shown in Fig. 1. 
It will be seen that a disk with a 
polygonal outer surface is keyed to the 
driven shaft. This disk is surrounded 
by a roller cage containing one roller 
for each of the “flats” on the disk. The 
cage and rollers are surrounded by an 
outer race of hardened steel. The roller 
cage is connected to the steel center by 
means of two straight keys, each of 
which has a helical feather key on its 
outside, so that by moving the key 
lengthwise in its seat, the angular rela- 
tion of the roller cage to the steel 
center can be changed. Normally the 
rollers are located at the center of the 
flats or cam surfaces of the steel center, 
but if the keys are moved in one direc- 
tion or the other, the rollers approach 
the edge of the cam surface, and if the 
cuter rings or races to which the con- 
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necting rods are attached, are then 
moved angularly, the rollers are wedged 
in between the steel disks and the outer 
races, and ungular motion is trans- 
mitted from the outer race to the steel 
center. The angular movement im- 
parted to the steel center depends 
on the stroke or “throw” of the con- 
necting rods, and means are provided 
by which the stroke can be varied grad- 
ually from zero to the maximum. 

In the Strong transmission, which 
was fitted to a motor truck known as 
the Union, built in Philadelphia, the 
connecting rods connected to a crank- 
pin projecting from the face of the 
engine flywheel. The crankpin was se- 
cured to a piston located in a radial 
cylinder machined in the flywheel; it 
was forced toward the center of rota- 
tion by a coil spring and away from it 
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Fig. 1—Strong’s reversible roller ratchet 


by oil under pressure which entered 
the cylinder through a drilled passage 
extending the whole length of the crank- 
shaft. The driver controlled the “gear 
ratio” by starting and stopping the oil 
pump, which was driven from the 
engine. 

In 1925 Sensaud de Lavaud, who had 
achieved fame and fortune through the 
invention of a process of casting iron 
pipes centrifugally, came forward with 
an automatic transmission for auto- 
mobiles, of which a sectional view is 
shown in Fig. 2. It embodied a number 
of roller ratchets on the rear axle, 
actuated by connecting rods extending 
to them from a wabbleplate mounted on 
the driving shaft. The angularity of the 
wabbleplate, and therefore the stroke 
of the connecting rods, was variable, 
and it varied automatically in accord- 
ance with the torque load on the axle, 
that is, with the resistance to motion. 
A spring consisting of a series of 
cupped washers tended to increase the 
angularity of the wabbleplate, while 
the torque reaction tended to decrease 


it. Assuming that the car has been run- 
ning along under certain fixed oper- 
ating conditions and that the wabble- 
plate has been held in a definite position 
by the balance between the spring 
pressure and torque reaction, if the re- 
sistance to the motion of the vehicle 
increases, the spring will be compressed 
farther and the angularity of the wab- 
bleplate will be decreased, so that the 
stroke of the connecting rods is re- 
duced, the car speed is reduced, and the 
engine is able to produce the greater 
driving torque necessary to overcome 
the greater resistance to motion. 

With a transmission of this type it 
is possible to keep the engine operating 
under practically full torque regardless 
of the speed of the car, from which 
considerable gain in economy may be 
expected. De Lavaud applied his trans- 
mission to a number of cars and claimed 
a decrease in the fuel consumption of 
between 15 and 26 per cent, and a de- 
crease in the oil consumption of as high 
as 50 per cent. This latter figure, while 
quite high, is credible in view of the 
known fact that the rate of oil con- 
sumption of an engine varies rapidly 
with changes in speed, and an infinitely- 
variable gear can be taken advantage 
of to hold down the engine speed. The 
economy figures given are based on a 
comparative test of two Voisin 10-hp. 
cars, one with the conventional trans- 
mission, the other with the De Lavaud 
drive, both cars being driven over the 
same route. Among the disadvantages 
of this transmission brought out by the 
test were that the rear-axle unsprung 
weight was increased by about 25 per 
cent and that the wabbleplate was un- 
balanced and set up resonance in the 
axle tube. In recent years de Lavaud 
has given up the wabbleplate type and 
has been working on hydraulic trans- 
missions. 

The latest development in the line of 
“variable-throw” automatic transmis- 
sions is the R.v.R. torque converter, 
which is regular equipment of the Mi- 
nerva front-drive car exhibited at the 
recent Brussels show. This car has a 
90-deg. V-8 engine mounted transverse- 
ly in front and built integral with the 
transmission and differential housings. 
Independent suspension is used and the 
differential housing therefore is carried 
on the springs. The final drive is ac- 
complished through four roller ratchets 
whose impulses are equally spaced. As 
may be seen from Fig. 2A (reproduced 
from The Autocar), the outer member 
of each roller ratchet connects by 4 
link to a triangular rocking member, 
which in turn is linked to one of the 
throws of the engine crankshaft. The 
triangular member is pivoted to 4 
transverse shaft held in a swinging 
frame, the frame -being pivoted on an 
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axis above and behind the crankshaft 
axis. ; 

With the swinging frame in the po- 
sition shown in the drawing, the link 
connecting to the roller ratchet is in a 
substantially tangential position, and 
the angular motion of the ratchet per 
cycle is therefore a maximum. For this 
setting the reduction ratio between 
crankshaft and differential gear is 2:1. 
It can readily be seen that if the pivot 
for the triangular member is moved far- 
ther away from the roller ratchet, the 
former and its link connection to the 
roller ratchet come more nearly into 
line, and a given oscillating motion of 
the triangular member then produces a 
smaller angular motion of the arm on 
the roller ratchet. In fact, with the 
pivoted frame in the extreme position 
to the right, oscillations of the trian- 
gular member produce no motion of 
the ratchet arm, so that the engine can 
be running without moving the car. Any 
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intermediate speed ratio can be ob- 
tained and the gear is therefore con- 
tinuously variable between the limits of 
2:1 and infinity. 

The position of the swinging arm is 
controlled by a stepped piston located in 
a double-ended cylinder, whose two ends 
communicate with the engine lubricat- 
ing system. The piston can be sub- 
jected to the oil pressure in either di- 
rection, and flow of oil to one end or 
the other is controlled by a valve which 
is interconnected with the accelerator 
pedal. Unfortunately no details with 
respect to this control mechanism are 
available. 


Hydraulic Transmissions 


Another type of infinitely-variable 
transmission on which a great deal of 
work has been done with a view to 
adapting it to automotive uses is the 
hydraulic. Hydraulic transmissions 
naturally divide into two classes, hydro- 
static and hydrodynamic. in the form- 
er the working fluid is placed under 
pressure in, and set in motion by, a 
pump, usually of the .multi-cylinder 
plunger type, and the fluid moved by 
this pump acts on the pistons of a hy- 


Fig. 2A — R.v.R. auto- 
matic torque converter 
(From The Autocar) 
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Fig. 2—De Lavaud automatic transmission, 
wabbleplate and roller-ratchet type 
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draulic motor. The rate at which power 
is being transmitted by such a device is 
measured by the product of the fluid 
pressure by the volume displaced by the 
plungers of the pump in unit time. In 
order to change the transmission ratio, 
the stroke of one of the two elements 
is varied, usually that of the pump. 
For instance, if the pump stroke is re- 
cuced to one-half, the speed of rotation 
of the pump and the horse-power input 
remaining the same, then the pressure 
to which the fluid is subjected will be 
doubled, and with twice the fluid pres- 
sure the torque on the shaft of the 
hydraulic motor will be doubled, while 
its speed will be halved, because of the 
iower rate of delivery by the pump. 

One of the pioneers in hydrostatic 
transmissions was Chas. M. Manley, a 
former president of the S.A.E. Hy- 
draulic transmissions for other than 
automotive purposes are being manu- 
factured by the Waterbury Tool Co., 
Waterbury, Conn., and a sectional view 
of this transmission is shown in Fig. 3. 
It comprises a pump unit and a motor 
unit, arranged end to end, with a valve 
plate in between, all in the same hous- 
ing. The pump unit is shown at the 
right and the motor unit at the left. 
Both units are of the round or barrel 
type, the plungers connecting the swash- 
plates by means of short connecting 
rods. The swashplate of the pump unit 
is mounted in a tilting box whose in- 
clination can be varied from zero to 
the maximum by means of a hand 
control. 

It seems that with the great increase 
in the power of passenger-car engines 
during the past two decades, such hy- 
drostatic transmissions have become 
entirely unsuitable for passenger-car 
use. All of the power transmitted is at 
all times converted first into hydraulic 
power and then converted back into 
mechanical power, and the double con- 
version involves considerable losses. 
It is rather doubtful whether such a 
transmission in automobile use under 
normal conditions would show more than 
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75 per cent efficiency, and a loss of 25 
per cent of the power in the trans- 
mission would be highly objectionable. 
Moreover, if under hard driving con- 
ditions some 20 hp. were wasted in the 
transmission, it would be difficult to 
keep the oil in the units reasonably 
cool. 

In hydrodynamic transmissions a 
fiuid is set in motion by an impeller 
provided with blades or shovels. In this 
case power is being transmitted by 
setting the fluid in motion by the driv- 
ing member and then letting it spend 
its kinetic energy on the blades of the 
driven member. 

If both driving and driven member 
are inclosed in the same housing and 
the fluid passes directly from the blades 
of the driving to those of the driven 
member, the torque on the driven mem- 
ber will be no greater than that on 
the driving member, and as the speed 
of the driven member can never’ quite 
equal that of the driving member, we 
have a device akin to a slipping clutch. 
This device is widely used in England, 
and to some extent in France, in com- 
bination with planetary transmissions, 
being generally referred to as a fluid 
flywheel. In more correct technical 
terminology it is known as a hy- 
draulic coupling. The various speeds 
of the planetary gear are engaged by 
applying friction brakes to drums 
associated therewith. There is no 
shifting of gears or of dog clutches 
engaging gears, and the fluid flywheel 
introduces a certain flexibility which 
prevents shocks. Although there is a 
slight loss in the “flywheel,” under 
normal driving conditions it amounts to 
only a few per cent, and it is therefore 
much more efficient than the hydro- 
static type of transmission. Of course, 
it must not be understood that the fluid 
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ilywheel is a substitute for, or an 
equivalent of, the hydrostatic trans- 
mission; it is not, since it is incapable 
ef multiplying the torque. 

The reason the fluid flywheel cannot 
increase the engine torque is that it has 
no member on which any additional 
torque could react. To obtain an in- 
crease in torque, a third set of blades 
must be provided, carried on a member 
that is mounted rigidly on the engine 
or on the chassis frame. 

Hydraulic couplings and hydraulic 
torque converters can be combined with 
mechanical units in various ways, to 
secure automatic changes of gear ratio 
together with high efficiency of opera- 
tion under most driving conditions. A 
transmission embodying this feature is 
the Lysholm-Smith, which was origin- 
ally developed in Sweden and is now 
being manufactured in England by the 
firm of Leyland Motors, Ltd., and in 
Germany by the Krupp Works, for both 
bus and railcar installations. All multi- 
plication of engine torque for accelera- 
tion and hill climbing is effected hy- 
draulically, and changes in “gear ratio” 
take place automatically. When the 
vehicle approaches the normal driving 
speed, the driver sets the direct-drive 
pick-up lever by hand, and thereafter 
the drive is direct. Reverse is obtained 
by means of a special reversing gear 
which is combined with a double fric- 
tion clutch and the hydraulic mecha- 
nism. There are four control members, 
viz., the accelerator pedal, the brake 
pedal, the direct-drive pick-up lever, 
and the reversing lever. - The latter is 
normally in the position for forward 
drive and needs to be moved only when 
it is desired to back up. For railcars 
these transmissions are built without 
reverse. 

Referring to the sectional view of 








this transmission (Fig. 4), at the 
left is seen the dual friction clutch, 
which is shown in the direct-drive posi- 
tion, the crankshaft being coupled di- 
rectly to the propeller shaft. With the 
clutch control lever in the opposite posi- 
tion, the crankshaft is connected to the 
tubular shaft which carries the impeller 
of the hydraulic torque converter. It is 
not necessary to accelerate the vehicle 
with the friction clutch; the latter can 
be fully engaged before the vehicle 
starts, and acceleration is accomplished 
by means of the hydraulic unit, by 
opening the throttle and speeding up 
the engine. When the direct-drive pick- 
up lever is engaged the vehicle is al- 
ready traveling at a speed close to 
normal, and there is therefore a mini- 
mum of slippage and a minimum of 
wear and tear on the clutch linings. 
This change, moreover, is made without 
interruption in the torque. 

The hydraulic torque converter com- 
prises a centrifugal pump and a three- 
stage hydraulic turbine in the same 
housing. The turbine wheel is connected 
to the propeller shaft through a free- 
wheeling unit, whose object is to dis- 
connect the hydraulic unit from the 
crive mechanism when the direct drive 
is used, so that the impeller and turbine 
wheel will not rotate and will not cause 
any hydraulic losses. When making the 
change to direct drive, the operator 
lets up on the accelerator pedal slightly. 


Inertia-Type Transmissions 


A number of transmissions have been 
developed in which the inertia or cen- 
trifugal force of moving weights is 
made use of to transmit power from 
one shaft to another and to vary the 
ratio of the torques on the two shafts. 
In a number of these transmissions use 
is made of masses which rotate with 















































Fig. 3—Waterbury hydraulic torque converter (Hydrostatic type) 


April 10, 1937 


Automotive Industries 

































the flywheel of the engine but are so 
mounted on it that they can move in 
and out from the axis of rotation. 
When these masses are in the inner 
position, close to the axis of rotation, 
they have a certain amount of poten- 
tial energy, the same as a mass which 
has been raised a certain distance 
above ground level, and in moving from 
the inner to the outer position they may 
be made to do useful work, such as 
turning the propeller shaft of a car. 
While the masses are brought back to 
their inner position, they absorb an 
equivalent amount of energy, which 
must, of necessity, come from the en- 
gine. It is therefore necessary that 
during each cycle the moving masses 
be placed in driving relation first with 
the engine, to bring them into their 
inner position, nearest the axis of rota- 
tion, and then with the driven shaft, 
in order to utilize the energy stored up 
in them for the propulsion of the car. 
Some sort of rapid-acting clutch is 
therefore necessary, and the device used 
is a development of the roller ratchet 
described in an earlier paragraph. 

One such transmission was devel- 
oped in Sweden by Dr. F. Ljungstrom 
and was marketed as the “Spontan.” 
A diagram of the principal parts of 
the mechanism is shown in Fig. 5. Two 
“bobweights” are mounted pivotally on 
the flywheel and rotate with it. These 
bobweights are connected to eccentric 
straps surrounding eccentrics on the 
driven shaft. The centrifugal force on 
the bobweights tends to make them 
move radially outward, and through 
the eccentrics they exert a turning 
moment or torque on the driven shaft; 
if the resisting moment on this shaft is 





Automotive Industries 


AUTOMATIC TRANSMISSIONS 


Fig. 5 (right) — Diagram 

showing inertia weights and 

eccentrics of Spontan auto- 
matic transmission 


Fig. 6 (below) — Double 
roller ratchet of Spontan 
transmission 
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less than the driving moment, the shaft 
will be turned. 

As long as the car is at rest, the 
eccentrics are stationary, and if the 
engine is idling the bobweights will be 
turning and at the same time they will 
be reciprocated between their extreme 
positions with relation to the axis of the 
shaft. At a constant engine speed the 
bobweights will then impress an alter- 
nating torque on the eccentrics, which 
may be represented by a sine curve, 
the same as an alternating current. 
The direction of the torque changes 
twice during every revolution of the 


Fig. 4—Lysholm-Smith 

hydraulic torque con- 

verter with direct-drive 
feature 
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flywheel. These alternating torque im- 
pulses must be “rectified” before they 
can be utilized for the propulsion of 
the vehicle, and this is accomplished by 
means of the double roller-ratchet clutch 
of which a diagram is shown in Fig. 6. 
Sections of three concentric sleeves are 
shown. The middle one is the main 
driving sleeve on which the two eccen- 
tric sheaves are mounted; the inner one 
is the driven sleeve fastened to the pro- 
peller shaft, and the outer one is a re- 
action sleeve on which the reverse 
torque is taken up. The two roller 
clutches between the three sleeves are 
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Fig. 7—Diagram 
of Hobbs inertia- 
type transmission 
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so arranged that they will be engaged 
ky opposite motions of the main driving 
sleeve, which has an oscillating mo- 
tion. When moving in one direction 
its torque is transferred to the driven 
sleeve on the propeller shaft, while 
when moving in the opposite direction 
the torque is impressed on the reaction 
sleeve. The reaction sleeve is held in 
position by springs and these springs 
are tensioned when the reaction sleeve 
is subjected to torque by the driving 
sleeve, and they give out the energy so 
stored during the other half of the 
cycle. 

With a device as here described, the 
torque on the driving shaft when start- 
ing the car is naturally quite non-uni- 
form, and as a matter of fact the start 
is very jerky. Once the car is started, 
the driving torque is evened out by a 
flywheel on the driven sleeve, and also 
by the torsional flexibility,of a long 
propeller shaft, which winds and un- 
winds as the torque impulses wax and 
wane. 

It seems apropos here to lay emphasis 
on the need for a reaction member in 
any kind of transmission in which the 
torque is to be multiplied under certain 
conditions. Inventors sometimes over- 
look this requirement, and I have been 
asked repeatedly to give an opinion on 
transmissions which were completely 
enclosed in a housing revolving with the 
flywheel and therefore had no point of 
reaction on the engine frame or car 
frame. The principle that action and 
reaction are equal and opposite applies 
to torques or moments as well as to 
forces. The reaction to the engine 
torque is represented by the side thrusts 
of the pistons against the cylinder walls. 
If the speed is reduced in the trans- 
mission, the torque should be increased, 
and any additional torque produced in 
the transmission must have a point of 
reaction somewhere. 

The Spontan transmission was de- 
monstrated to American manufacturers 
in 1930, and the company sponsor- 
ing it maintained an office in New York 
for a time, but it is my understanding 
that it has not been placed in produc- 
tion on a quantity basis. 

Another infinitely-variable transmis- 
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sion in which use was made of inertia 
masses was developed in England in 
1926 by Constantinesco, who made a 
name for himself by his development, 
during the period of the World War, of 
an hydraulic synchronizing gear for 
machine guns firing between the blades 
of airplane propellers. Constantinesco 
built one of these transmissions and ap- 
plied it to a very small car fitted with 
a two-stroke engine of only about 30 
cu. in. piston displacement. 

A somewhat simplified form of iner- 
tia transmission, illustrated diagram- 
matically in Fig. 7, was exhibited at 
last year’s commercial vehicle show in 
London. It is known as the Hobbs 
infinitely-variable transmission and was 
developed in Australia, or at least was 
an Australian invention. Connected to 
the engine flywheel is a drum which 


contains a sun pinion and a pair of 
planetary pinions meshing with it. If 
the sun pinion is held stationary and 
the housing rotates with the flywheel, 
the planetary pinions will revolve 
around their shafts, which latter are 
carried by the housing. These shafts 
are provided with unbalanced weights, 
and when they revolve, the weights 
naturally tend to assume a radially- 
outward position. While they are being 
brought to the inner position they ab- 
sorb energy from the engine, and dur- 
ing the next half of the cycle, while 
they move outward again, they are cap- 
able of giving out this energy. Back 
of the sun wheel there is a roller ratchet 
which transmits only the forward im- 
pulses, and the irregularities in the 
torque impressed by it on the propeller 
shaft are smoothed out by the torsional 
flexibility of the latter, which is made 
of relatively small diameter and quite 
long. A flywheel at the far end of this 
shaft also helps to even out the driving 
torque. 

Considering the great technical talent 
and the large financial resources of 
some of the men who have devoted 
themselves to the development of this 
type of transmission, and the very 
meager commercial results achieved by 
them to date, it does not appear that 
this principle holds out any great prom- 
ise as to profitable applications in the 
automobile field. 


Part Two will appear in an early issue 





The Science of Technical Surfaces 


(Continued from page 558) 

plest method is by the use of the sense 
of touch, passing over the surface to 
be investigated with the finger or the 
hand. Then, the surface may be 
viewed, either with the naked eye or 
with the aid of magnifying equipment. 
Then there are methods for the deter- 
mination of surface faults in particular 
locations, such as the iron-dust or iron- 
filings method. Finally there is the 
method of the quantitative determina- 
tion of the surface characteristics by 
which a curve of a section of the sur- 
face is drawn. There are also methods 
giving results or measurements be- 
tween which and the degree of rough- 
ness of the surface there is some pre- 
determined relationship. These include 
friction measurements, measurement of 
the resistance to flow, measurement of 
the degree of reflection of light rays 
and of the interference of X-rays and 
electronic rays. These latter methods 
give results which, since they are in- 
fluenced by all elements of the surface 
under investigation, are of the nature 
of mean or integrated values. 

The book also deals with such prob- 


lems as surface characteristics and 
mechanical properties, surface char- 
acteristics and friction, surface 
characteristics and wear, surface char- 
acteristics and evaporation, surface 
characteristics and heat conductivity 
across the joint and fits. 

A proposed standard for surface fin- 
ishes is appended to the book in the 
form of a chart. It proposes four gen- 
eral grades of surface finish, designated 
by the capital letters A, B, C and D, 
each preceded by a capital S to signify 
“surface.” The first and last grades are 
divided into two sub-grades, while the 
two intermediate grades are divided 
into five sub-grades each. The quality 
of the surface is measured by the max- 
imum height of irregularities, which 
range from 0 to 0.3 » for the finest 
surface finish to 315-1000 » for the 
worst. The permissible maximum 
heights of irregularities are given for 
different grades of finish obtained by 
turning, planing boring, boring and 
reaming, milling with cylindrical miller, 
milling with face miller, grinding, lap- 
ping, polishing, scraping, broaching 
and arboring. ‘ 
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Humber “Snipe” 


Passenger-Car Engine 


This side elevation, partly in section, shows the torsional vibra: 

tion damper at the front, the finned oil sump with screen and 

baffles, the spark plugs screwed directly into the aluminum 

head, floating piston pins restrained by snap rings, rifle-drilled 

connecting rods, exhaust-valve-seat inserts, etc. There are 
four main and four camshaft bearings. 
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Motor Company 


Prices, Weights and Wheelbases of 1937 Passenger Cars 


Following are delivered prices at factory for cars with standard equipment and include all federal taxes with exception of Ford 





3 hse equipment, state or local taxes, transportation charges and finance charges are extra. 





























5\¢ TT 
BODY \5 ic || sooy /|% g BODY g s 2 
MAKE |@\S/8 |2.| 2|3 || MAKE |& i e.| 3 MAKE |@|o|£ |2 5 3 
move. | slclgsies| £lgsi| mona |Slsiggisel s move. | slstse es) 3 |32| fe 
Sis lSeEl=S| = = || sis =o sic = 2 > 
’ $\s\8z\6S| 5 (22|) "OP" | s\slérles| $s 3\s\8E/65| 5 |Z | 23 
| | | | | 
BUICK | | CHRYSLER HUDSON 
*—6-wh, Equip. | || cont. | 
Special 40 Conv. Coupe. 2 aini70 3609|121 |4.10 || Business Coupe 2 ann 4.11 
Sedan.... 2 4.40|| Tour. Brougham.|5 | 2|1070/3544/121 |4.10||Coupe.......... 2 2805 4.11 4 4.36 
Sedan, trunk 5 |2 4.40 || Touring Sedan...|5 | 4/1100/3564/121 |4.10||Brougham...... 2 2925 4.11 4 4.36 
Races sce 4) 9 4.40 || Conv. Sedan..../5 | 4|1500/3824/121 |4.10 || Tour. Brougham. 2 2925 4.11 4 4.36 
Sedan, trunk....|5 | 4 4.40 — imp. Victoria Coupe...|...|.. ee 4.11 2 4.36 
Business Coupe../2 | 2 4.40 7 | 4|2060)4522/149 |4.55 || Sedan. . * 4 2990 4.11 2 4.36 
Sport Coupe..... 2-4 2 93 4.40 ae ‘Limousine|7 | 4/2160/4644|149 |4.55 || Touring Sedan. 4 2990 4.11 2 4.36 
Conv. Coupe... .|2-4) 2 4.40|| Airflow nv. Coupe... .|... 2 ay 4.11 2 4.36 
Conv. Phaeton...|5 | 4 4.40 || Coupe 16 | 2)1610/4300)128 (4.30 || Conv. B 2 4.11 
Century 60 Sedan......... 6 | 4|1610)4225/12 (4.30 De Luxe 8-74 4 4.09 
Sedan..... (6 | 2 3.90 || CORD | ha Sains 2 4.11 4 4.09 
Sedan, trunk....|5 | 2 3.90 || West. Sedan....|5 | 4/2445/3715/125 |... a etal 2 4.11 4 4.09 
WME. Scascican 5 |4 3.90 web Sedan...|5 | 4|2545|3800|125 » Victoria Coupe... 2 4.11 211 4.09 
Sedan, trunk..../5 | 4 3.90 || Cabriolet....... 2 | 2)2595|3815/125 |.... || Tour. Brougham. 2 4.11 2 4.09 
Sport Coupe..... 2-4) 2 3.90 fen Sedan..|5 | 4/2645\3864 = ea es cou 4 4.11 2 4.09 
Conv. Coupe... .|2-4) 2 3.90 || Custom Beverly..|5 | 4|2960|3900/132 |... || Touring Sedan.. 4 4.11 4 4.09 
Conv. Phaeton...|5 | 4 3.90 || Custom Berline..|5 | 4/3060/4120/132 |.... nv. ., 2 4.11 2 4.09 
Roadmaster 80 og a Conv. B m 2 4.11 
Phaeton, trunk*./6 | 4/17 4. West. Sedan..../5 | 4|2860/3765)125 Custom 8-75 15 | 4 4.09 
Sedan, trunk....|6 | 4 4. Beverly Sedan...|5 | 4|2960/3850/125 ar 2 4.11 5 | 4 4.09 
Formal Sed., trk.|6 | 4 4. Cabriolet....... 2 | 2\3010/3865/1 Brougham. . 2 4.11 ..(6 | at 4.09 
Limited 90* || Phaeton hikes .|5 | 4|3060/3914/125 Victoria Coupe 2 4.11 17 14 4.09 
Sedan, trunk..../8 | 4 4. Custom Beverly. |5 3950 Tour. eeeanen 2 4.11 j7 | 4 4.09 
Limousine, trk...|8 | 4 4.62 || Custom Berline. .|5 3575/4170/132 |.... ||Sedan.......... 4 4.11 | 
Sedan, trunk..../6 | 4 4. DE SOTO Town Sedan.. 4 4.11 
Formal Sed., trk.|6 | 4 4.6 | Business Coupe..|3 | 2) 770/3038\11g¢ |4.10 || Conv. Coupe. 2 4.11 15 14 4.69 
CADILLAC | '| Coupe Be a a 3-5) 2) 820/3088)11g |4.10 || Conv. Brougham 2 4.11 
V8-Series 60 } | Conv. Coupe. . 2) 975|3225\11g |4.10 De Luxe 8-76 5 14 4.69 
Sport Coupe.....|2-4) 2 3.69 | || Brougham ae 6 | 2) 830/3123\11g¢ |4.10||Sedan.......... 4 4.11 15 14 4.69 
Touring Sedan...|5 | 4 3.69 | || Tour. Brougham .|6 | 2) 840|3148/11g |4.10 || Touring Sedan... 4 4.11 ..16 | 4 4.69 
Conv. Coupe... .|2-4) 2 -69 || Sedan.......... 6 | 4) 870\3123)11g |4.10 Custom 8-77 ie 4.69 
Conv. Sedan..../5 | 4 || Tourin Sedan...|6 | 4) 880\3148/11g |4.10||Sedan.......... 4 4.11 ..|2-4] 2 4.69 
V8-Series 65 Conv. Sedan....|5 | 4/1300|3441/11g |4.10|| Touring Sedan... 4 4.11 ..|2-4) 2 4.69 
Touring Sedan.../5 | 4 - 7 | 4)1120\3451\133 /4.10 15 12 4.69 
V8-Series 70 | | Limousine 41220)... .|133 |4.10||LA SALLE | 
Sport Coupe..... 2-4| 2 4.30 || DODGE Coupe........../2 | 2 3.92 |7 | 4 4.69 
Touring Sedan.../5 | 4 4.30 || Bus. Coupe... .. 2 | 2) 715/2902\115 |4.10|| Conv. Coupe...../2 | 2 3.92 j7 | 4 4.69 
Conv. Coupe... ./2-4) 2 4.30 || Coupe.......... 2-4| 2) 770|2967\115 |4.10|| Touring Sedan.../5 | 2 3.92 ..|/5 14 4.69 
Conv. Sedan....|6 | 4 4.30)| —_. -Saee. 2} 910|3057/115 |4.10|| Touring Sedan.../5 | 4 3.92 .. |5-8) 4 4.69 
V8-Series 75 SO" RS ‘15 | 2| 780/2992/115 (4.10 || Conv. n..../5 | 4 3.92 .|5-B) 4 4.69 
Touring Sedan...|/§ | 4 4.60 Touring Sedan...|5 | 2) 790|2997\115 |4.10|| LINCOLN 
Formal Sedan...|5 | 4 4.60 || Sedan.......... 5 | 4) 820/2982|\115 |4.10|| V-12 5 \4 4.41 
Town Sedan..../5 | 4 4.60 Tourin Sedan...|5 | 4) 830/2997/115 |4.10|| Conv. Roadster... |2-4) 2 4.58 
Conv. Sedan..../5 | 4 4.60 || Conv. Sedan... .|5 | 4/1230/3262\115 |4.10 RS 2\;2 4.58 5 | 4 4.41 
Touring Sedan...|7 | 4 4.60||Sedan..........|7 | 4|1075|3367/139 |4.10 — Coupe....|5 | 2 4.58 18 | 4 4.41 
Imp. Tour. Sedan|7 | 4 4.60} Limousine. ..... 4/1175)... .|139 |4.10||Sedan.......... 5 |4 4.58 15 14 4.41 
Town Car. . 7 4.60 || D | } rane Victoria...|5 |.. 4.58 - eS 4.41 
Spec. Tour. Sed.. |7 4.60 || 8-60 | poy bee |7 | 4 4.58 ..|2-4) 2 4.41 
Spec. I. Tr. Sed... |7 4.60 || Tudor Sedan....|5 | 2| 544/2513\119 |4.44/|J erline-2W .|4 | .. 4.58 .|2-4) 2 4.41 
Bus. Tour. Sed... |8 14.60 || Tudor Tour. Sed.|5 | 2) 569/2523/119 4.44) Jud. Berline-3W . |4 5750). 4.58 5 12 4.41 
Bus. |. Tour. Sed.|8 \4. -60| Fordor Sedan.../5 | 4) 604/2543\119 |4.44 || Jud. Sed. Lim....|7 | 4/5950). . 4.58 
V12-Series 85 | Fordor Tr. Sed...|5 | 4) 629/2553 119 |4.44||Brunn Cabriolet. |5 |. . |6650 4.58 4 4.41 
Touring Sedan... |5 4.60 || Coupe, 5 window.|2-4) 2) 5290/2383 119 |4.44||Brunn Cabriolet. |5 |. . |6750/5810 4.58 4 4.41 
Touring Sedan.. .|7 4.60|| Std. V8-85 } Brunn Tour. Cab.|5 |. ./6950)....|145 |4.58 4 4.41 
Imp. Tour. Sedan|7 4.60 | Tudor Sedan....|5 | 2 2728|119 |3.78||Brunn Brougham|7 |. . |6750/5530 4.58 
Town Sedan... .|5 4.60 pw Tour. Sed.|5 | 2) 610/2760/115 |3.78||Sedan........ .|7 | 4/4750/5840 4.58 
Formal Sedan. . . |5 4.60 || Fordor Sedan...|5 | 4 2761\119 |3.78|| Limousine... ... 7 | 4/4850|5935 4.58 4 4.58 
Conv. Sedan... .|5 4.60 || Fordor Tr. Sedan|5 | 4 670/2778|119 |3.78|| Conv. Sed. LeB..|5 | 4/5450)... 4.58 4 4.58 
Town Car.......|7 |4.60 || Coupe, 5 window.|2-4| 2) 570/2608|119 |3.78 || Conv. Sed. LeB..|5 | 4/5650)... . 4.58 2 4.58 
V16-Series 90 _ De Luxe V8-85 Wilby Limousine.|7 | 4/5850|6000|145 |4.58 2 4.58 
PREY 2 4.64 || Tudor Sedan....|5 | 2| 648|2768/119 |3.78 || Wilby Sport Sed./5 | 4/6850)... . 4.58 4 4.58 
Conv. Coupe... . |2 4.64 || Fordor Sedan...|5 | 4) 708/2783\119 |3.78 | Wilby Panel Bro.|7 | 4)7050).. 4.58 4 4.58 
5 4.64 || Roadster....... 2 | 2) 693/2688\119 |3.78 | er 4 4.58 
Conv. Sedan... .|5 4.64 || Phaeton........ 5 | 4) 748)|2803|110 3.78 | ae 2/1165). . 4.44 4/3840| 5860 4.58 
Town Sedan... .|5 4.64||Coupe.......... 2-4) 2) 633/2618|119 |3.78||Sedan.......... 4/1265). . 4.44 4|5520/ 5840 4.58 
Town Cabriolet. .|5 4.64 || Tudor Tour. Sed.|5 | 2) 673/2791\119 |3.78 || Coupe-Sedan.... 2 ¥ 4.44 4/4300)... 4.58 
Imp. — 5 4.64 || Fordor Tr. Sedan|5 | 4| 733/2808\119 |3.78 || Town Limousine 4 4.44 
Conv. Coupe... .|5 4.64 || Cabriolet....... ...| 2) 693/2728)119 |3.78 || NA’ 4|3895| 5920 4.58 
Limousine... .. . 7 4.64 || Conv. Sedan. ...|--| 858/2973)119 |3.78 || Latayette-400 4/4000|5850 4.58 
—_ s Cobian 7 4.64 || Conv. Cabriolet. .|...|..| 758/2748|119 |3.78 _ es 2 4.11 2) 3895) 5855 4.58 
is isabatbaade 7 4.64 || Club Coupe... .|2-4| 2| 693/2728/119 |2.78 Rc cad 2 4.11 2|4000| 5800 4.58 
Lien, Brow ham. .|7 4.64 — Sedan.../6 | 2 4.11 4\4155).... 4.58 
Imp. Cabriolet... |7 4.64||GRAHAM #j|§ |; | | #| | _— {{/Sedan.......... 6 |4 4.11 4/4155)... . 4.58 
CHEVROLET es 6-85 Cabriolet Re eatgned 56 |2 4.11 4/4210) 6065 4.58 
Master Touring. Sedan...|5 | 2| 690/2660|114 [4.55 4)4360| 6105 4.58 
eee 3.73 || Tour. Sed.,trk....|5 | 2) 720|2675\114 |4.55||Coupe.......... 3 |2 4.11 4)6040|6085 4.58 
Coach. 5 3.73 || Touring Sedan...|5 | 4| 770/2695|117 |4.55||Coupe.......... 3-5| 2 4.11 4) 4820/5921 4.58 
Town Sedan, trk.|5 3.73 || Tour. Sed., trk...|5 | 4) 795|2715/117 |4.55 || Victoria Sedan.../6 | 2 4.11 
Sport Sedan, trk.|5 :|3.73|| Cavalier | See 6 |4 4.11 4/5015 4.58 
Business Coupe. . |2 3.73|| Series 6-95 Cabriolet....... 5 |2 4.11 4/5220 4.58 
Cabriolet... ... 5 3.73 || Business Coupe../3 | 2) 850/2815\11¢ |4.45 8 
— DeL. ees 3-5| 2) 900/2880/11g¢ |4.45||Coupe.......... 3 |2 4.11 
Caen 4.22 || Conv. Coupe... .|3-5| 2) 945]..../116 |4.45||Coupe.......... 2 4.11 {2 580 3.90 
— <5 pee 5 4.22 || Touring Sedan...|5 | 2| 875|2930\11¢ |4.45 || Victoria Sedan.../6 | 2 4.11 . (5 3.90 
Town Sedan, trk.|5 4.22 || Tour. Sed., trk...|5 | 2| 905/2960\11¢ |4.45||Sedan.......... 6 |4 4.11 . (5 3.90 
Sport Sedan, trk.|5 4.22 || Touring Sedan.../5 | 4) 905/2930\11g¢ |4.45||Cabriolet....... 5 |2 4.11 
Business Coupe. . |2 4.22|| Tour. Sed., trk...|5 | 4) 935/2945|11¢ |4.45 OLDSMOBILE 4.10 
Sport Coupe... .. 24 4.22|| Sup 4.10 
CHRYSLER ) = Sea ear Sl ee 2) 825 4.37 4.10 
Royal Six Business Coupe..|3 | 2|1015/2975|11¢ |4.27 || Tour. Sed., trk 2) 850 4.37 4.10 
Business Coupe. .|2 4.10 eR 3-5) 2|1045/3040|116 [4.27 ||Sedan.......... 4) 875 4.37 4.10 
Ocoee 2 4.10 || Conv. Coupe. . ..|3-5| 2/1080)... .|116 |4.27 || Tour. Sed., trk. 4) 900 4.37 4.10 
Conv. Coupe... .|2-4 4.10 || Touring Sedan...|5 | 2|1020/3105|116 |4.27 || Business Coupe 2) 765 4.37 4.10 
Brougham... .. .|5 4.10 || Touring Sedan...|5 | 4|1050/3125|116 |4.27 . Coupe. . 2) 920). 4.37 4.10 
Tour, a 5 4.10 || Tour. Sed., trk...|5 | 2|1050/3105|116 |4.27 || Club Coupe... . . 2 4.37 4.10 
Sedan... 4.10 || Tour. Sed., trk...|5 | 4/1080/3125|116 |4.27 
Touring Sedan... .|5 4.10|| Cust. ‘ Business Coupe 2) 880 4.37 
nv. Sedan... ./5 4.10|| Series120 | | | | | |. _ || Club Coupe..... 2| 940 4.37 4.37 
eisai .... |] Business Coupe../3 | 2/1105/3020/120 |4.27 bake tices d 2) 940 4.37 4.37 
Sedan Limousine|? | 4/1245)... ./133 |..|. ||Coupe.......... 3-5) 2)1135)/3055/120 |4.27 || Touring Sedan 2) 965 4.37 4.37 
Imperial Coupe....|...| 2)1%70)..../120 |4.27 || Sedan.......... 4) 990 4.37 4.37 
Business Coupe. . |2 Touring Sedan...|5 | 4|1160/3200|120 |4.27 || Touring Sedan... 4 4.37 4.37 
Coupe. 2-4 Tour. Sed., trk...|5 | 4/1190/3200/120 |4.27 Pa’ 2 4.37 4.37 
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(Turn to page 574, please) 
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Burnishing commercial cab tops as they come out of 
the presses at Chevrolet 


Transport Fastenings 


We were told the other day that an 
estimate of the number of fastenings 
of all types in modern transport planes 
reaches the staggering figure of from 
25,000 to 70,000. We have no way of 
arriving at a general figure and would 
appreciate some suggestions from those 
concerned with the design of such 
ships. The interest in the figure lies 
in the fact that if the number of fas- 
tenings is so large, the combined weight 
of these elements becomes a rather ap- 
preciable percentage of the total weight 
of the ship. And going still further, 
something can be done about reducing 
this weight. In fact, we have been 
given a workable solution. 


Power Shift 


Another interesting device for power 
gear shifting has been brought to our 
attention. This is an electro-magnetic 
unit using a suitable solenoid for pro- 
ducing the shifting movements. The at- 
tachments has not yet been demon- 
strated but looks good on paper. Gear 
changes may be made pre-selectively by 
the now familiar finger tip control. 


Next Year 


While it is much too early to make 
any detailed predictions about car de- 
sign for the 1938 season, it seems rather 
unlikely that ’38 will be a “radical” 
model year. Many refinements are in 
the offing —improved bodies, lighter 
but much stiffer chassis frames. And 
there may be one or two automatic 
transmissions, probably offered as spe- 
cial equipment. Another few months 
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of progress, if unhampered by further 
labor troubles, may give us a more 
specific slant. 


$200,000 Prize 


The James F. Lincoln Are Welding 
Foundation has just issued a very 
handsome and complete brochure giv- 
ing the rules and conditions for the 
contest which was described in Auto- 
motive Industries. Here is a great op- 
portunity for the designer or produc- 
tion man to turn his talents to design 
for arc-welding and create, perhaps, 
not only a distinct contribution to the 
automotive field but place himself in a 
position to earn a rich reward. Auto- 
motive classifications are sufficiently 
broad to give everyone a chance—en- 
gines, bodies, frames, trailers, air- 
craft engines and fuselages, water- 
craft, functional machinery, ete. And 
may the best men win. 


Aluminum Helps 


Several new handbooks on aluminum 
practice issued recently by the Alu- 
minum Co., should be of interest to 
engineers and production men. One of 
these is a revised edition of the treatise 
on “Riveting Aluminum” giving tech- 
nical data on specific application prob- 
lems. The other is a new handbook 
entitled, “Finishes for Aluminum.” It 
goes deeply and most thoroughly into 
the various finishes in use today—me- 
chanical finishes, chemical dip, elec- 
trolytic oxides, eletroplating, and the 
group of paint, lacquer, and enamel 
finishes. Both handbooks should be on 
your book shelf. 


tues 


uction 


Dry Liner 

Current information indicates that 
the new dry liners used on the larger 
IHC engines for the 1937 line, are cen- 
trifugally cast and heat-treated to 
bring out the great hardness and high 
physical properties of the material. 
The liners are made of a special cast 
iron alloy of nickel-chromium-molyb- 
denum. 


Industry Leads 


In a discussion of our paper at the 
February meeting of Pittsburgh Sec- 
tion, SAE, one of the factory execu- 
tives of Bendix-Westinghouse brought 
out a very interesting point. In his 
opinion, the development of mechaniza- 
tion and production equipment as en- 
couraged by the automotive industry 
has made available this equipment for 


‘ other industries whose volume of busi- 


ness could not have warranted the 
necessary research and development. 
Thus as our industry grows and prog- 
resses it stimulates modernization in 
all related fields. It’s a very happy 
thought and one to which we subscribe 
most. heartily. 


Well Heated 


Through circuitous channels we learn 
that one of the car builders is plan- 
ning to supply a built-in car heating 
system that will really give the back- 
seat riders a break. The layout will be 
developed with the aid of heating ex- 
perts who claim that much can be done 
to harness engine waste heat more 
effectively. This is something well 
worth watching. 


Four Sticks 


One of the current developments in 
cylinder honing is the use of four-stick 
hones instead of about twice that many 
abrasives. A large truck builder has 
just equipped all his honing tools with 
four-stick hones. — 
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New Developments 











Trimming Press 


300-Ton Double Geared Machine 
Has Air Operated Clutch 


A 300-ton double geared trimming 
press with air operated clutch has been 
added to the line of trimming presses 
made by the Chambersburg Engineer- 
ing Co., Chambersburg, Pa. 

The new air operated clutch makes 
the machine easy to control, and pro- 
vides automatically a safety slip in the 
event of excessive overload. Some of 
the specifications of the machine are: 
stroke, 8 in.; adjustment, 5 in.; bolster 
thickness, 5 in. (left to right, 37 in. 
and front to back, 40 in.); ram face 
(left to right, 30 in. and front to back, 
30 in.) ; distance between frames, 40 in. 





Wire Gages 


New Van Keuren Set to Measure 
Pitch Diameter of Involute Gears 


The Van Keuren Co., Watertown, 
Mass., has placed on the market a set 
of gear wires which are suitable for 
measuring the pitch diameter of either 
14% deg. or 20 deg. involute gears of 
any number of teeth from 9 to 200. 

This new system of gear wires is 
based on formulae given by Bucking- 
ham in his book, “Spur Gears.” The 
system involves the use of a series of 
wires whose diameters are inversely 
proportional to the diametral pitch, 








Chambersburg 300-ton double 
geared trimming press with 
air operated clutch 
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NEW DEVELOPMENTS 


tooth factors for different numbers of 
teeth from 9 to 200, and values of cos 
90 deg./N for use in measuring gears 
with odd numbers of teeth. Complete 
formulae and tables showing how to 
make pitch diameter measurements are 
furnished with the set. 


Lathe 


Machine Designed for Flexibility 
and Economy in Tooling 

A new model Lo-Swing Imp lathe 

has been announced by the Seneca 

Falls Machine Co., Seneca Falls, 
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N. Y. Added features are said to 
permit greater flexibility and econ- 
omy in tooling, and to provide a de- 
sign engineered to take advantage of 
the use of cemented Carbide tools. 

A long bearing on the carriage is 
obtained through the headstock design 
which permits the carriage slide to 
pass under it. The carriage is mounted 
on a flat and a vee way. Longitudinal 
movements are obtained by a drum 
cam. An end cover plate facilitates the 
quick removal of this cam and per- 
mits timing the machine for auto- 
matic stopping and easy adjustment 




























with a background— 


Behind every Wyman-Gordon 
forging stands diligent scientific 
examination of every bar of 
steel — continuous laboratory 
control of all processes. 


Wyman-Gorpnon 
THE CRANKSHAFT MARKERS 
Worcester, Mass. Harvey, Ill.- Detroit, Mich. 
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of the cams for carriage cross feed 
when used. 

Feeds from .0005 in. to .05 in. per 
revolution are obtained by means of 
pick-off gears. The finer feeds are 
desirable for diamond turning. 

The spindle is mounted on precision 
preloaded ball bearings and is so con- 
structed that spindle speeds up to 
5000 r.p.m. may be maintained. 

Although the machine illustrated is 
equipped with a magnetic chuck for 
facing discs, this lathe may be equipped 
with a tailstock for between-center 
work. The tailstock may be arranged 


NEW DEVELOPMENTS 


for lever or air operation and also 
provided with a quill carrying a built- 
in revolving tail center if desired. The 
Lo-Swing Imp. swings 9% in. over the 
carriage, 4 in. over the cross slide, 
and takes 8 in. between centers. 


Vibration Pick-Up 


Linear Response With Sundt 
Device Up to 2500 Cycles Per Sec. 

A new inertia-type crystal vibration 
pick-up, the Model 156, has been an- 
nounced by the Sundt Engineering 
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DIAMOND T 


Spicer-equipped for 32 years 
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* The top illustration at the left shows 
the new Diamond T DeLuxe Model 221 
with custom-built streamline stake body. 
This model, like all Diamond T Trucks, is 
Spicer - equipped. 


The bottom illustration shows the first 
Diamond T Truck, built in 1911—a truck 
that saw twenty years of service. This 
truck was also Spiter- equipped. (Even in 
the very early days from 1905 to 1911, 
when Diamond T made only passenger 
cars, Spicer Equipment was standard.) 


From this first truck, which was built to 
order, the Diamond T Motor Car Com- 
pany has grown until it is now the larg- 
est independent manufacturer in the 
world building motor trucks exclusively. 


Spicer is proud that the Diamond T Motor 
Car Company, and many other manv- 
facturers of commercial vehicles and pas- 
senger cars, have used Spicer Equipment | 
over a long period of time. And the re- 
lationship between Spicer and each of 
these manufacturers has always been 
strictly that of supplier and purchaser. 


Spicer 
Manufacturing Corporation 
Toledo, Obi 


BROWN-LIPE SALISBURY SPICER PARISH 
CLUTCHES AND FRONTANDREAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING,PA. 


Danian 


This new model Seneca lathe 

swings 914 in. over the carriage, 

4. in. over the cross slide, and 
takes 8 in. between centers 


Co., Chicago. The bimorph crystal 
used is mounted inside of the aluminum 
case and has no direct mechanical con- 
nection with the prod. When the case, 
which weighs only 4 oz., vibrates, the 
crystal flexes by reason of its own 
inertia and sets up voltage impulses of 
exactly the same wave form as the 
mechanical motion. The response is 
said to be practically linear up to the 
resonant frequency of 2500 cycles per 
second. The output sensitivity is rela- 
tively high, 2 volts R.M.S. with an 
amplitude of 0.001 in. at 400 cycles per 
sec. An 8-in. duralumin test prod is 
provided. 

Model 156 pick-up is used in con- 
junction with the Model 150 Neobeam 
oscilloscope, which has a built-in ampli- 
fier and a voltmeter on the output, to 
determine the frequency, amplitude, 
and velocity of vibration. Since the 
voltage output varies as the square of 
the velocity, the same as the vibration 
energy, the voltage as read from the 
output of the Neobeam oscilloscope, is 
a direct function of the energy. Very 
small vibrations, such as those of 
watches, are made audible with the 








Sunco Model 156 vibration 
pick-up and Model 150 Neo- 


beam oscilloscope 
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speaker attachment shown in the illus- 
tration. 

Following is a partial list of appli- 
cations of this set-up: Production test- 
ing of ball bearings, crankshafts, gear 
trains, and fans; locating a source of 


vibrations in reciprocating or vibrating 
relative 
smvothness of surfaces, such as those 
of paper, polished metal, gages, glass 
plate, etc., and determining the rela- 
tive efficiencies of materials for dead- 


machinery, checking’ the 


ening sound. 


Threading 


Landis Improves Design 
of 2-in. Machine 


An improved design of the Landis 
2-in. threading machine is now being 
marketed by the Landis Machine Co., 
improvements 
apply to both the belt and the motor- 


Waynesboro, Pa. The 


driven machines. 


Power is delivered to the belt-driven 
machine through tight and loose pul- 
leys mounted on the main drive shaft 
to be driven directly from a line shaft 
A belt 
shifter is provided for starting and 


and without a countershaft. 


stopping the machine. 


Speed changes are effected through 
a pick-off gear box located on the 
headstock, and the machine is supplied 
with gears to cover a speed range of 
31 to 118 r.p.m. With the exception of 
the lowest two speeds, by simply re- 
versing the gears each set will pro- 
The motor on the 
motor-driven machine is connected to 


vide two speeds. 


the gear box by a silent chain drive. 


The new model is furnished with 
either the Landis standard rotary die 
head or the heat-treated Lanco head. 


Oilgear machine for twisting 
airplane propeller blades into 
shape 
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NEW DEVELOPMENTS 


Propeller Twisting 


Airplane Blades Formed On 
New Oilgear Machine 

Airplane propeller blades ranging in 
sizes from 6 in. wide by 1 in. thick to 
14 in. wide by 4 in. thick can be twisted 
into shape on a new machine designed 
and manufactured by the Oilgear Co., 
Milwaukee, Wis. 

A floating twister arm located in the 
center of the machine frame is sup- 
ported in normal starting position by 
two cage springs, one on each end. The 
twister arm is equipped with three 


573 


screws for clamping the propeller in 
place and a self-adjusting support block 
which adjusts itself to lower propeller 
contour. Two vertical non-differential 
hydraulically interlocked cylinders ap- 
ply an equal force to each end of the 
floating twister arm. 

One stationary clamp is mounted on 
each side of the twister arm. These are 
equipped with three screws each for 
clamping the propeller. Side adjust- 
ment is also provided so the distance 
between the twister arm and the sta- 
tionary clamps can be varied to suit 
the point on propeller to be twisted. 





Skillful engineering of the air pass- 
ages to regulate the velocity of the 
inrush and its area of impact on the 
oil give greatest oil turbulence to the 
United Air Cleaner. The air is divided 
into exceedingly small bubbles and the 
oil forcibly broken into a fine mist. 
Together they dash against the blades 
of a stationary fan which centrifuges 
the heavier particles of oil outward 
where they are again intermingled by 
deflected air currents into a thousand 
battling whirlwinds. 
Every molecule of air is thus brought 
into contact with oil whose adhesive- 
ness seizes each grain of dust, down to 
the most microscopic. 
Next follows the drying of the intake 








HIGHEST AIR CLEANING EFFICIENCY 


BECAUSE GREATEST OIL TURBULENCE 


air. Sucked through the millions of 
crannies in the Keratin fibre filter, the 
oil is trapped by capillary attraction. 
Here it is held until its accumulation 
overcomes the grip of the capillaries 
and it drips back into the sump. Here 
it drops its load of dirt by settlement 
and recirculates to the adit to go round 
the cycle again. 

This unequaled intimacy of mixture 
results in removal of solids to per- 
centages usually above 98, frequently 


but a trifling fraction below 100. Carry- | 


over of oil is practically undiscover- 
able. This is why, “the dustier the air, 
the more need for United.” Ask for 
quotations, based on your next quar- 
ter’s production schedule. 


Cross-section of United 
Cleaner and Silencer for 
Downdraft carburetors. 
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Surface Grinder 


Table Speeds of 90 Ft. Per Min. 
With New Covel Machine 


A new hydraulic feed surface grinder 
has been brought out by the Covel 
Manufacturing Co., Benton Harbor, 
Mich. 

Table speed of the machine is varia- 
ble from 10 to 90 ft. per min. Accord- 
ing to the manufacturer, the table will 
reverse without shock at top speed. 
The alloy steel, cartridge-type, direct 
motor-driven spindle runs in precision 
ball bearings and is supported by a 


NEW DEVELOPMENTS 


sturdily constructed head to minimize 
vibration. Spindle and rotor are bal- 
anced as a unit. 

The elevating handwheel is placed at 
the working level of the machine and 
at the operator’s right. With this ar- 
rangement the operator can quickly 
sight the surface to be ground and can 
look down on the graduations, reading 
them easily. A wheel-truing device can 
be built into the head and with this 
optional equipment it is unnecessary to 
disturb the set-up on the table or mag- 
netic chuck when dressing the wheel. 

Some of the specifications of the ma- 
chine are: Capacity for work 24 in. 
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lr you're looking for a tough hombre to handle a mean job 
just call on the Aetna T-Type Clutch Release Bearing. It’s 
“got what it takes” to stand the grueling punishment of 
countless “‘stop and go” miles. 

Aetnas have undergone every conceivable test that labora- 
tories, time and actual use have been able to apply. Millions 
of 1934-5 and 6 Aetna-equipped cars and trucks have firmly 
established the fact that chatter, undue wear and early 
failure are no longer common characteristics of clutch release 
bearings. These faults simply can’t occur in an Aetna Bearing 
because its unique “T’ shaped oil-impregnated ball retainer 
permanently eliminates the usual eccentric thrust that causes 
them. 

And now, due to a noteworthy improvement in design, 
Aetnas are more silent than ever. Centrifugal and centripetal 
forces have been utilized to confine lubricant to the balls 
where it belongs. There’s no loss of grease—no greasy clutch 
facings . . . just smooth, care-free performance—ALWAYS. 
May we send you complete engineering information and a 
sample bearing for inspection? 


AETNA BALL BEARING MANUFACTURING COMPANY 


4608 SHUBERT AVE., CHICAGO — 7300 WOODWARD AVE., DETROIT 
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long, 8 in. wide, 11 in. high, under a 
12-in. wheel. (Removal of dust guard 
affords 2 in. additional height.) Feeds 
—traverse travel automatic up to .175 
in. per reversal of table. Hand vertical 
feed graduated in .0005 in., spaced 5/32 
in, apart. 


Covel hydraulic feed surface 
grinder with table speeds up to 
90 ft. per min. 


Prices, Weights and Wheel- 
bases of 1937 Cars 


(Continued from page 569) 
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